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Figure 2.1 Aircraft and Missile Targeting Phase Subroutines. 
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M@eedis terge: Shcct Phase. be ae ak CCIE ec )) ané 
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cee ae en ee a ee eS aS — Me 5 = oe i Sia aa: 
| PROCED { 
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{ ENGAGEMENT 
| 
| | 
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MISSILE TARGET MISSILE TARGET MISSILE TARGET 
SHOOT PHASE ENGAGE MENT LAUNCHERS FREE | 
| RESULT PHASE PHASE 
| 
| | 
| : | 
SUBROUTINE SUBROUTINE SUBROUT INE | 
l CELETE_PAIR MO2_LEVEL_1_ TIMe_OF FLIGHT | 
USAGE | 
| | 
| 
| SUBROUT INE SUBROUT INE | 
| RANDOM_UNIF ORM EVENT_REQUEST | 
x 
SUBROUTINES DISCUSSED IN CHAPTER TI | 
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Witemp@alasy cesult cf this modeling difference is 
Slggwes enpact cine is calculagzged Eor the e¢ertire 
Scrake, 
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Memes no tne paseline PKSS acccrding <tc the adove factors. 
PKSS i 


Seek eS ard cruise m1ss 2ral systen 
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Figure 2.4 Peete freee ngagenmen:, Result Phase Sucroutines. 


Meee Ss. Check Getermines i= thers has been @n untargetind 
Meena issued for the subject “arget. Pie CULTEent engage= 
ment has already oboeétn executed and therefore can not be 
SeeeoCsd. ewo Vso, Beer Ooh eteivar G~ergst  eircrait is 
eres onl Sua teweesen Pas SCs fared 


[meee CULDTEnt weapcn continues. Tyee sSeena “~szatus cracck 
Semeerm= thee ths target aircezatt nas not alzsecy been 
Ges toyed. iene =eGde- (cag eecrt still Sxists, @¢valuation 
Sent inu2s. Perea wews=, thee dair 2S deleted [rom tne tables 
Meeeeeue Leing processed and the next pair is precessed. 
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If the subject engaged pair passes the above 
checks, then several indices are accessed from the 
fair_air_pair’ table which identify the target, launcher and 
weapon data structures needed for further evaluation. Also 
initialized is the environmental factor for 'PKSS' evaluated 
during the Shoot Phase and the attacking strike group's 
global electronic warfare status, which is discussed in 
subsection (c). 


rk. Launch Aspect and Effectiveness Factor 


This section cf the Engagement Result Fhase 
determines the target aspect effectiveness factor for the 
engaged weapon. The effectiveness factor is used as a 
Bultiprlicative factor for the final PKSS calculation. 

The weapcn property tables of the NWGS data base 
can provide weapon aspect effectiveness values for each 
weapon type. These factors represent the particular weap- 
on's effectiveness with respect to target aspect at launch. 
They are the same values used in the subroutine 
TIME _OF_ FLIGHT discussed during the aircraft target Shoot 
Phase. The four factors provided represent the general 
categories of target aspect: 

e Head-On, 

® Tail-On, 

e Porward-Quarter 

e Rear-Quarter. 

The Engagement Result Phase prevides two 
metheds for determining «he aspect effectiveness factor to 
be used for each 'air_air_pair'. The deterministic or the 
stochastic method will be used depending on the game prepa- 
rator's selection. When the deterministic method is used 
the aspect effectiveness value used is simply the largest. 
The most advantageous value of the four factors given for 


the particular weapon will be used. When the stochastic 
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4a rardcm comparison  v 
E@cne wWeetOn aspect £ 
fe) ¢ a D 
resultant random value is then compared first to the kead-on 
Baeeoa dna then compared progressively to the accumulat 
Facters until «he random value is less then cr equ 
Meecumule-sd sum of the data base factors. When the c 
ison is satisfied, the aspect effectiveness factor u 


a 
m@er last One added tc the cumulative sun. 
ome Mee omen ma” Natt at~s FPactozs Det ernination 


Thais vortion of the Engegament Result Phase use¢s 


the subrcutine M30_EW to evaluate the effects of operating 


Flectronic Countermeasures (ECM) Sct eecesoue 6 COurter 
Countermeasures (ECCM). For this ohase, the effects of 
greates= interest are those which impact on the engaaded 
weapon ‘'FKSS'. Mirewsuesolyta= ASO Rew ls provided with zhe 
Seo Catametsztsiwearon type and ‘+gt_cm'. Levre  uens T4106 
Memetee=Yeness Factors whech are used in the final 'PKss'*t 
Same ula ion. ince ce wOo act 0 


Meee *ccm etft va tam 
Bepeemtactt end tne fecc 
a 


ss values are numbers 


vene 
Eetwe eng@ummer ea ucsd' 2s multiplicative factors. 
meeees < A (Dp. 168) shcews the flow for the subroutine 430_EW. 
PMC CGat!li ng» che sSsudsocurine M30_EW, the 
Meeumecaramecte; '<9~ cm’ must be initialized. This variables 
MEM Bera yon 27G2ca cos bits which defines the characteris- 
Seteeror =<ne ECM asscciated with the <target aircraft. The 
Mmeeee tet 8 Sse2ss anrcluded ere noise jamming, chafiI, infra-red 


Meeoys and electronic decoys. HE =h2 tazge= is an 

Me he Oloup,ecien the ‘tgt_cm' 222ay is set using the 
Meeece grouse globs!) ECM status which was initializsa at th 
Sea== cf this phase. Memencmcanosc 2S 2 CAP etretafit, then 
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Meee SUbTOUtTInes EW and OP CM atthe endof <th2 Shoot 

Phase. iMemeoweo leaguer = NOvSd that the target in either case 

MeeagenoO:c De Cperaving active ECM itselr. When the tezrge: is 

eee ee=tCraltt, sCM Support may be provided by any assceci- 

|eea aitcraf-. However, when the target is a strike group 
m 


Meerearc, SUpPpOrt mus= be within the a 
Mies Silos elie 2 ne Cee Aenea Catches dsm nh yi 
Ves ae ich Giliel Sel=ablievelouguer 


ne Ss 
Cipestomsls ner eyalustes ths ECM characteris-— 
b fe 


mem «eh subr 

Muerman.on Lespect tc the operating f>eguency bands and chaft 
Gr gecoy usage. The weapon property tables of the NWGS data 
Meee pGOntain parameters that indicate each weapon's suscep- 
fem cy £0 different types of ECH. These weapon property 
Meee cisco contain 4 Single ‘ecm_2ff' value and a single 
Beeenmocirit’' value for each weépcn type in the NWGS systsn. 
TRESE péerameatsr=s are accessed to determine the ECM end ECCM 
effTectiveness, Wee te sca bG621S JeNNang, wsin Ghacr sO 
uSing deccys and the weapen is susceptible to any cf these, 
meweeche Weepon's ‘ecm eff£* factor is set +o the data bese 
value. aes Nwoe, ene 'SCM crt! £eeotor 1S set cto zero (0). 
Meemecam=> scrt ci evaluation is performeca for thé 7's 
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Spee ge st the operating ECM, ieee “ccensen: * Sacco: 

moesst tc the data base value. OUeaeanisSseoeehe “Sccn ert* 

MateeeOe 2s SEL tO zéerc (0). The values assigned to ‘écm_esrr' 
n a 


This section cf the Engagement Pesult fFhase 
Gem@eeric= the baseline ""PKSS' determined during the Sheot 
Mette ve sca mcoulac?cn is petlormed for 32ach *air_aiz_pait' 
BeeyG Sveiuateaqs, Equation 2.6 shows the mode. Cormula. 
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PKSS = (EKSS *W aF*GRE*ASP* ENV) *(1- (1-2ccn) ¥ecn) ee 


SS 


fewer PKSS = the finai probability of kill, 
Phos = “he Eeseline probability of kill, 


Wee Bitte wweepOn reliaoility facter, 
fT eeonomourdance religbility factor, 
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ecm = the target ECM effectiveness. 
Oneé additional evaluation Tee pos rOrmed. for 


weapons that require fostiaunch guidance from the 
aoecrat<. oe ageaal s (Peanehangualseraert, has bee 
moet =O the weapon impact +ime, then the PKSS i 
Beeeee=d by @ factor of 0.5. Q2222nis- 00 one: 2 


remains unchanged. 
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mene *PKSSt i 


+ 
BeesegtWeth. - 12  appeObeaa ce "a4 
essnent subroutine. 


a U) 
fd 


Bemeeaeccess ty. battle damage ass 


Men 2inel process or the aircraft target 
Engaqemen= Result Phase is the target démage assessment. 
Meee cn= Weeden performances e@valuation for each pair has 
been cempie~ed, the aircraft engagemant procedure calls «hs 
Devel two battle danége assessment Subroutine M26_ACBDA_2 to 
Pea-ecrm the final taxrcet damags wie tons. PEs. Silos Ole 
Sete USeS the =inal calculated 


Eva 

PERS aos (eech Eli gagqed pair 
Gates Gece -OVYeC Of Ot 
C O° 


+ destroyed, shen the 
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pymeeoutcine M26 ACBDA 2 calls the subrou*ine UPDATE <0 evai- 
uate the level of damage. Appendix A (p.169) and Appendix 38 


feeewe) Show the subroutine and medel flow for M26_AaC3BDA_ 2. 


( 


The subroutine MZO2ACEDA 2 execution = 
Seeeneclicd by a pair ci nested ioops. The outer loop allows 


Meeieessing <0 Continue while there are still engaged pairs 


Meecohe "air air_peir' table. The inner licop processes pairs 
whale the same target aircréft is involved. During the 
Mfeegeti~g Phase, vairs with the same target were kept 


Meeeeher in *he 'air air pair’ table. POE €aGh) Pair, 4 
Peewee creck is pericrmed te insura that the tasget aircraft 
Mmememet cltcediy been destroyed. If the target stili exists, 
meme cne eaircratt battle damage suptoutine begins ths 
Peewee = chat Converts the 'PKSS' for each engagemen = pair to 
Mememeumiletive probakility of target destruction 'FROB_DES!, 
Pemtsc, th= standard salvo size for tha supject weapon is 
Mmeeeenmec £lcm the data bas? weapon property table. Siel al ie. 
fSuememaes GCefined as tte number c= shots that max2 uv @ single 
meer Jn] PKSS is based on &@ single salvo firing. Second, 
a Cumulative damage weighting factor is initialized based on 
Mme. yo Of weapon fired. Noah noe eo as GM SclL les, the 
Beamedem’' 1s s2t to three (3). Po=seotiegins, tne 'cun dam 
Memece- =-C One (1). This variable is used to assist in ¢val- 
uU2ztion of accumulated damage when the target is determined 
not <c be destroyed. 


Bemereech —*alt aixc pain’ with the s 
oases On 2./ 1S used iteratively +o dstermine the cunmulazive 
= 


Memeabiiity cof no damage to the targ 
PND = END * (1-PKSS) ** (NS/SS) (2.7) 


the vreb. of no damage by this ergagement, 
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Pate weene eprenaps I=fy o> kill for this paic, 
NS =semecemumuco= Cf Shoes fired for this paic, 


SS = the number of shots per salvo. 


* 


PuommemeenCr tic "AairT air pairs having the sam 


WD 


Us 


Bemeget have bean processed, the cumulative probability cf 


O 


damage (FND) is examined. If the cumulative PND is eg 
[eee enen further processing of that target is 


Beege=) nO damage will cccuc. ieee asecases oh 
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Sees COD increments to the next tatget aircrartt for 


Sve iat. cn. 


imeoonecme POS.tiVe E=Obeability “Or carcge= damages 
mio), the final calculation to determine the probability 
Semeeaege- destructicn "PROB DES' is performed as shown in 
Bemiaticn 2.8 
PROP DES = (1 - PND) * (.8 + .4 *RN) (2.8) 


RN = anumter between 0.0 and 1.0, which is random 
UreyeOeM 22 Che © merned 2S Stochastic cr a 
e 


asfault valu 


fee he wp Value fc wireewecra 1s less than <hs 
Meee PROB DES, taen Sees ce cee ace dite ts JS eErml ned to be 
Ges-Lcyed. (emenweice the tardet 25 nou destroyed and must 
be evalueted further for damage. Waetpte ae GlLZeCratt wazce: 
MamecO Co MOre engines and ‘the "PROB_DES* to 'RN' ratio is 
Beeea 2st than 0.5, themeene Gunt-out~22e UPDATE is called to 
femeia-2® ~he tazcst damaqe. If =he 'PROB_DES' to ‘RN ratio 

e ) 


ee-== amOi.s, Cr the target alxcrart has 


qe 





engine, =he target is determined to be undamaged. Apvendix 
Peete 173) shows the subroutine flow for UPDATE. 
Tae subreutine UPDATE is called when the *4raet 


Meets 15 NOt destroyed but the PROB DES is considered 


MeeeeemenCugi tO Warrant damage to its sensors or weaconrs. 
foes *, the damage ratio (DR) 25 set equal to “hs 
BeROR DESt/'RN' mat De % Meee! DOLNa, the target*s cumula- 
*iv2 damage status is updated according +0 the variable 
parameter Tenmneceat enon. t talized 22012 en. Rome C— oa 
feeemere= Where assigned 4 factor of 3 and guns é factcr of 
Hie Mee 2bcropriate value is added to the targetts cumule- 
tive damage status. ieswsteclws 25 a’ running total of <he 
Seebetem’=rcucred on the target aircraf*= during the current 
r € 


rg 
meee, INCciuding other engagene 
cumulative damage status i 
SUp-CUTine UPDATE determines the targ2t 
Wemenecaess, CONtroOl is returned to the aicz 
m 


See SUDLTOUstn= end Evaluation of the next taraet 


When the vcarget's cumulative damage is less than 
Eee (6) , =he subroutine UPDATE continues te evaluate «he 
damage tc senscrs and weapons. The numbsr fo) d 
Weapons cameged is determined according to Equation 2.9 anc 
yea) 6 


meen Gem = PO * TNS + QO.5 ({s reacted) (2 4c0) 


meee Cam = PDe® TNW + 0.5 Ger UnCGat ea) (24 110) 


where nsen_dam = the number of sensors damaged, 
awep_ dam = the number of weapons damaged, 
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ED —eeerOpmbe SJEN =atiio, 


NS —eicmocmde. aircraft Sensor capacity, 
TNW =m Got 2iTCral=t weepor capacity. 


The subroutine UPDATE uses seperate locos to 
step thrcugh the tarcet's sensor systems and weapon systems. 
Within each lcop, the subroutine codes the operative systems 
as damaced until ‘nsen_dam* and ‘nwep_dam' are rea 

pe 


ed. 
Sao" CoD 


peeeecr Either system ty are damaged, the respe 

is exited. If ali Sensor systems and all weapon systems are 
damaged, then the subroutine UPDATE agai determines that 
the target is destroyed. 


At the completicn cf the target dama 
eee CCNtrTOlL is returned tc the battle damage 
Sieeew-i ne M20 ACBDA Zz. Several administre wave 
eeeeweecd]7 Calied to perform the necessary recer 


re not relevant to the Engaqement 


8 
MEciomimecc=g= ts “2-6. De evaluated for this 
u 


Memeo. 2 G=e¢ more a 

Bw eme, tke subroutine*s outer control loop initiates 
another tarecet evaluation sequence. Seaecewisce, Ceoncsol is 
Boe tenecd to ie meclsGcrar tc  <argqet engagement vorocedure 
MZ20_AC AC 2 and the Engagement Result Phase is completes. 


Pee okepare fcr Free Launchers Phase 


When all Engagement Results hava been evaluatec 
Bemmencaert=cular impaecz= time, the Engagement Result Phase 
8 


axe) foweet neue De bame ter SEructu 


| de 
tn 


mame aCticn 


= 
Se vequveramd Cet Entry point chree ci the 


used by Nw¥GS to V 

Sees er. engagement procedure M20 AC_AC_2. Pics yf POs 
fem] ls the F=¢e Launchers Phase ci engagement executicn. 
This evarnz is scheduled for 15 seconds aiter the engéegement 
Be-iit <ime. 
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The Engaqament Result Phese of the cruise aissilse 


engagement procsdur 


iD 


ZemAGeeleewees Virtually che identi 
n 


re S 
methcedolegy and modeling as the aircraft engagement proce- 
x 


mime, M20 AC AC 2. ExGeDewesOs TNE One-Sidedness of the air 
bettle with cruise missiles, a few different variable names 
and a simplified battle damag2 assessment, the twe proce- 
[eect or “his phase are indistinguishable. Initial checks, 
launch aspéct effectivensss electrenic warfare effective- 

E determination are «smedeled in 


tf 
Meeemand rrobability of kili 
exactly the same manner as the a 
OimeyenoO-able modeling difference 
in the damage assessment area. Fig 


target Engegement Result Phas@ subroutine | NOE grote Bolg 


~ 


a 
Mepemoaex A (p. 188) and Appendix B (p.206) show tne precedure 
p@meemose! “low for the missile 


tazrgje: Engagement Result 


Phase. 

The args: damaqe assessment portion of the 
Engagemant Resul*= Phase for missile targets is acccaplished 
eee y wit hah the missile eéengagemencz procedure. HOWeEVEI, 
Seemeiiscc- (6 Targst evaluation roucine contains a simplified 
feeeon Cz ~he 426 ACEDA 2 subroutine. The methodolocy is 
the same, Dikemene w CValtUation is carrie Suc enly cc che 


n 

a d 

Beet where the target 1S deteznmined to be either destroyed 
eee )«€6eE STO yed. Picea ech le for > prebabi lity orf 


Meee gOn* 2S calculated as shown in eyquation 2.11 


a 
Meera identical formula fcr PND {Equation 2.7) as in the 
mbeeec ass ~A=get rcutine. Daemon PROD 2s evalua vec =or 
Seem atr 2it pair’ even when the same target platform is 
Meeemveac. Therefore, any cumulative probability of kil 
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feaure 2.5 Missile Engagement Result Phase Subroutines. 


PK_FROL = 1 - PND (2a 


waere END 


ft 
Q 


Wey the value for *PK PROD! is calculated, eS 
Bempetsad co a reference probability. The reference preb- 
epolity is set by the game freparator when See ceo 12 Sree 
Mebuet-cn method is used. ANommUnNestOCeChastle¢ Ment icCe Ls 
Heed, =e reference probability is 4 Uiiess Omi ,.1) rendon 
Mimoes =e€drcewn for each comparison. The reference value 
assigned by the game preparator is ditrerent FeO, ens All" 
weference value used in the aircraft target procedure. Both 
values are accessed from the 'q_mcdel_ctl' table. HOWeVSsr, 
na missile engagement reference probability is =OUmde ele een 
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Meee nte=ence prob.éngagements', and the aug Cmasc, Garces 

engagemer= ‘RN* value is found under '.bda'*, In any case, 

Bor Cruis? missile targets, few ene “PK PROD® value is 

Mees 2Ner Or equal to the reference probability, thar the 

Cruise missile is determined to ba destroyed. Otherwise, 
C 


W 
ues] Missile target completely escapes damage and it 


nh 
Memeemrarget ‘air air_pair begins processing. 


fomeernts LAUNCHERS PHASE 


Meeceen che W20_AC_AC_2 and the M20 _AC_HMSL procaducss, 
a 


fee XeCcuticn of this phase is identical. For some engage- 
Menzts, when *ne weapon involved is a launch-and-leave type 
re 


Meeweecn, which requires no guidance information after launch, 
this phase is scheduled immediately at the end of the Shoot 


rphasé. In ali cther cases, 24+ is scheduled following the 


peeshed ae Dy) SGecang 
me@emerepocpriate Jauncher pla 


Z 
Meeeeleuncher indicated by the scheduling parameter s*zuc- 


ies . Cree this has been acccmpiished, centrol is returned 
Memeee Atrctatt or Missile monitor reutines in the engace- 
Meme coni-rcl nodules and these airtrcrart ars avéilable for 
Siegeting and ©them eir battles if n2cessary. The 
Meemecic Dait* cteated by a launch-and-leave weapon sngage- 
Memes s Still evaluated at the appropriate impact time ven 
thOugh the Jauncher aircraft may have been freed. Appendix 
A (9.159) and Apvendix B (p.203) show the Free Launchkhsrs 
Meee flcw for the aircraft target routines. Appendix A 


[mero 3) and Appendix B (p.207) shew the corresponding flow 
he 


Gallee Misei le tanger reutines. 
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A. OVERVIEW 


Meee chep.e= provides qualitetive commentary concerning 
the suitability and reasonability of the NWGS air-te-air 
SBndacG2ment moieis described in Chapter II. Idea 
Meee fFCin: of view, it disc 
Bem@es GO. the models with resvact to the level of cr 
From an analytic point of view, paramete ro) 
femessegqgregation and modeling technique are the main points 
cf emphasis. This discussion furnish d 


2 
~~ 


"n 
ay 
4 
f= 
23 


a 
what the models actually previda for the user and also clar- 
Meee “het which is not provided. Computer pro 

ent 


pees —ha~ effect tke med2l cutputs are eliso id 


a 


eee Chn2artes. 


added purpose for this discus 


Ss 
Memeeene geEcCundwerk fer recommendations made in Chapter IV. 


Qu 
fv 
ae 
fu 
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Mos ver generalize 
n 


n S 
Single model may be used to describ 
u Cc 


p> 
Fast 
O 
2» 
iD 
a 
x 
I~ 
ce 
2 fe 
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2n such 


E 
COM neduwes12f ene Measi, may 
en<s. However, when 


m 
fhe nemcdata Dase with <he 
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Beared Velues, the parameter derinitions may become Gif fi- 
Miteee to Tepresent 
The availabilit Of @ppropriate data for the para- 
Mem@mectructure of eae data based mcdel is a critical issue. 
u E 


Seeeciweys be concerned with  <=F 


Senuce Of representative data for the paramstars defined, 
Memeterecr NOt at is the model builder's responsibility te 
provide «these values. Appropriate data can be obtairsd from 
Seeoiere Pet-comance or test éevaliuaticns, fiveer eos 7a tena | 
evaluations, intelligence Bb cartons JOL frem orher 
Commenly accepted models and simulations. In any case, the 


MieeoMas-icn required must te either directly available cr 


Geena ndl= through derivation. 


mmcmaystem CCRtcsactor for NWGS, Computer Sciences 
MemeraelOn, Was Tequired to provide only the data base 
Peeeetert== end perameter definitions with their models. The 
deta kase vainues, scme of which are classified, are to be 
Meee esa by the U.S. Navy. Mio eees lon Cae a2 Dice sasY para= 
Memeo e ra titions and <~ne subsequent dittiiculty or parameter 


aqir-te-air models ar 
Mees, i ~hat an effec u 
Beovoas cleér parameter definitions for uses by the NWGS Date 


Fase Manage 


2- Evaluation Approach 


() 
it 
t 
r 
1 
P 


Te sorages* Za *i0n Svoatues2Or. L.s-based “orn case 


(D 
) 


three major engagement phas Ormene HGS “air-to-air 
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engagement routines. Diewevheuweche: Targe-175g Phéese,. <A= 
Pmeee rhniese and the Engagement Result Phase. in Soi. 6d De 
understoca however, rome UAde tying Stt=ucture oot ths 


evaluaticn is rounded in the reality of air-to-air snagage- 
ments. Ane 


wD 


Pipes teon 2S (thet Certain minimum sécuentia 

components of air-tc-air engagements must be considered by 
any mcd¢1 that intends to describe that warfare environment. 
There are five major ccmponents that must be accounted for, 


Begamaiescs cf the model's level of detail. They ar 


eTargeting/Weapon Assignment evaluetior, 
Ge wv=nciOn 2c FLring Positior, 
mmecoe, Deter tinetion, 


ezngegemeant Cutcome. 


@egeeignt type of Petes 5s ngagemenc. 

Paci oie sthe £lVe ccMponents aepove includes s3veraei 
subccmvecnents which should be ccnsidezred by the nodel in 
SOms atoropriate way during ‘“h2 major component analysés. 
Mie level c& detail required in the model is generally 
Steet cd DY the detail implied by the model inputs. More 
mmmomtaicly, ne level of dttail should be determined by che 
Meme ce THe Outputs that the medel user requires to make 
@eescicns. Meencerecusred level of detail in turn dictates 
Meemecesc >see of subcomponen* eggregetion that is allowable. 
iimese subcomponents are identifies snd toa scus SoG. Soeus= bes 
Deere che epplicable evaluation s2ctions. 

The NWGS apprcech to air-to-air engagement modelin 


Meee ce G2 sr erent ther =he sequertiael compcnent structure 
e Vv 
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mhe Strike group has been detected by the defending iecrc 


wD 


fe Targeting Phase performs an optimized assignmen 


O 


a 


or 


Mace, Weapon and target combinations while assuming thax 
a 


ell taigets are detected by Paci dg.01e. launcher @3=¢rs fr. 


ct 


These assignments are made when a a: 


rf 


get is within & weacon 
maximum effective range. MNe “SOC te ( wase on Sr ePer forms 


several different avaluations for e2ach tergeting assignasnt 


- 


( 


to cetermine which engagements are actually executed. Rae 
Meee mse accounc for all factors involved in the engage- 
ment scenario that centribute <o the launcher's 
Jeaunch a specific weapon. Peso ts 6  tamecaet 
the Terge*ing Phase and the Shoot Phese¢. ieee Ss 
Meemeeveluatior cf the Conversion <+t0 Firing Po 
Semaue.sd after the fact. TAG Os 2G iia 
ments are med2 at the desired weapon firing pos 
the waapon launches have been 2xecurted, *he 
S Phase determines the outcome by év 
MieeetsS which contribute? to the weapon performance and 
bséeauent target danrade. 
a ussiors contai 


é ed 
Meee Majc=> components cf generalized air-to-air e 


nqagemnents 
femme] oh ree Modeling phases of the NWGS air-to-air 2ngage- 
ewe LTOUTINES. MilcmomOce al —-omuaesceul yas ons 1h weChaprte>- 11 
Mmamemecsoate the significant commonality or the 4ireraft 
Memoge. end Ccruis2 missile target routines. ies Eerone, 1S 
Memeewi = Gz=scussions do 10% generally separate the evalua- 
ieee Or Gifferent target types. HOwSver, hee pS seer 
eee eng aspects related specifically to ditterent tergset 
Memes che pecinted out in the appropriates sections. 
EB. NWGS TARGETING PHASE EVALUATION 
Peewee fPasqecing Phase is the first phase of the NWGS 
pete tcC-a-7 Engagement routines, it must satisfy the mininun 


ome 





wee -- == 


feng tequ:irement of the irnitiel components of *+he giner- 
a 


peed aiz—tToO-@ir engagement. The components that shouli ba 
Considered during this phase are the Detection evaluerionr 
and the Weapons Assignment evaluation. 


In @n aggregate model wheres only the numbers of 
Mupeene-S €r:d targets are used, factors that effact indi- 
Beet ~atget detection ranges can be consumed into a single 
mac cCr. Bere mcaecls USing more detail, where individual 


BlecroOrm versus pletfcrm sngagements are repr 


WD 
” 
(D 


See eles 


noe 
ie 


Mmapoetani. ~C account for the subcomponents of ezection 
mamma ogetinrg evaluations individually. 
Miieost sah. Subcompcnents that should bs considered during 


the Detection evaluation component are: 


—_ « © 


e Jamming (ROmieS in Seraen ing and "st2nd-c£=) , 
Seteroee: Density Eor Radar Resolution, 
a 


. 
= 
D 


Memmemer ce s9c¢t has jamming suppert, thai will have 2 az 


iw 
ro) 
ry t 


Ss 
@m@eeec On the actual tarqs+ detection range. A launcher nay 
is 


Be unartle to detect a jammer screened target until well 
Msad> i:tS maximum effective weapcn Tange. Piemet Som k= 
Meee ty Will also have significant inpact on lon rang? 
Meee c2SOluUtion of individual targets. hOu Cxagpl<, “22a 


Meeegnsd tc a sin may actually 2 
Semeolted Of multiple platforms. PaaS ono vealed pPlasclorns 
Meee neo. be resoivable until a shorter ranges. The target 
She ee Neccs eae Saca>'s ability 

h 


Be sea cget. me cea 


Be ONFeCneNntsS that c 


O 
Mme. fLCth the short and «hse 
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e Rules of Engagement Status, 
e Potential Launcher Weapon Compliment, 


e Launcher Target Range 


The impcrtant point to be mad= here is that taraeting 
a 


O 
Wee SSneuld noe. be 


Mma@@eevrduce! target fiatforms cannot 

MemeeOrmsd Until the individual targets ars detectable. When 
Mme carcsts are detected as 4 single tadar track, onxly 
the sirgle radar track should be targeted. 

Mee NWGS Targeting Phase ,for both aircraft and cruise 
Missile targets, dces not follow the sequential compenent 
Mmmeeec: Of the generalized air-to-air engagement meds. 
Metecc10n information including jamning analysis, target 
density, target size and weather are not evaluated at all 
G@Ureng this phase. Lio Sagi Cane eee ceS Oe. 27S lTCeD- 


6 
n the weapon méximum range cavanilizy are also not 


g 
2a e 
considezed curing this phase 
h 
W 


The Targeting Phase is initiated when the strike croup 
as a whole is detected, but targeting assignments are nor 
Meee ce. chs launcher-to-target tang¢ is within a launcher 
Wearpon’s mM@xinum effective range. When che Targeting fFhases 
Mmemperuatteted i+ begins immediately perferming the targeting 
Meeeess. Firs =, it evaluates the rules-or-é4engajgement s~atus 
Meee ll potential launchers. Then «he NWGS Targeting Phase 
Dererorms ar idsalized weapon assignment process which 

Meetes epeci fic launcher-weapon and target combinations. 
Meese ~argeting assignments are based solely On the 
Meme ne-—-tC-~2rg2t range and altitude differential with 

Ss ; 


mize eae piece LOSS SOT plat ros n &4Ssignmencs. 
Meee uonOuL the targeting process, the general assumption is 
Medes) ail *ezget platforms area identified and resolveple, 
Meee win =espect tc their missions. fesecctad LSniaS 
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feemeere ed GUring this phase ccntrol the number of launchers 
assigned te & single mission Tack and prevenz over 
Meeegeeeng OF Individual target platiorns. The 
Mieeeby GStSrministic and the result is a perfect and all 
knowing launcher allccation for the given ranges 

The NWGS Targeting Phase ls nota * 
It is e2xecucted repeatedly as the ranges between launchers 
and targets ciose. Mrczse sy 25 Only one special  provisi 


° 
M@ieanag “h= Targating Phase = deaSeaiiveacwee ne 8ShOrt Tangs] 


_ 


> 


Peewee sc-l= f=>m the icng zsange ¢ngagemanc. Wien a la 
Peaomemules pls aeztial guns cn board, more zhan one targ 
Bemese2credq =o that launcher aircraft. That extra pro 
Seeeet>s Primerily large bomber aircraft with mulictiple g 
systems for defense. Otherwise, SG Cscebeng2 tar 
essignments are performed in the sam manner as the len 
range assignments. 
[ema cpsars that =he NWGS appxocach to the modeling 
r g 


O 
ome a. =emee wos Daseameon —Lhe° =cllowing 
oS 


eee et C-al enga 

concepiual sequence. Meeemte=Gecing erase well fizst crsat 

Pmemigeal-zed, all knewing launcher-targe= allocaticn. Than 
Sree Phase, in an sFfrort t 


Sepeeecs Cl rsalisn, will obams alua- 
ion S. These €valuaticns then totally determine the deci- 
ch engagenen~. nesuae De 


ted s¢éguencing of 2 


eos, s.2euld na 


S 
zt 
The Ss son mons 0S Cale 
Mmed= C2 1 -ersest in the existing Targeting Phase moazling. 
Meerougn «the NWGS approach is not considereaq desireable, 
Ges- 0f the Suggested solutions below are discussed in terms 


O 


Mme ccCVing the existing mcdel. 


84 





1, Weapons Free 


Mnemaune=s-Gt-engagemert evaludzion for both aircraft 
Peeecauise Missile targets is rerformed, as it sheuld te, 
early in the Tergeting Phase. Neither model ailiows 4 

Jaunchez tc be assigned a target without a weapo tree 
Seacus Since the actual tarceting assignments are created 
ac che ‘proposed weapon launch point, the wéeapons-free s*atus 

check must te performed at that time. Models that simulat:a 
the cenversicn ae from a ong range detection to *hs 
weapon firing positicn, may evaluate the weapons-free status 
memeene Completion of the conversion, long after the initial 
weapon selection is made. Pewee DOL etGnescatte should oO: 
Meeewud] the sxecuticn of a conversion if the conversion is 
Meenrted. In reality, ths appropriat}s time for a rules-cf- 
Meeeoemen. check is prior ‘<tc the shoot decisicn. the) abe 
=... mamtecra: GUZing game play, the player is forced to b=: 


aware or the weavons-free status. 


ee hence Deterninas-on 
The subroutine M30-PROXIMITY is called bv the 
Beeoecaing Phas}¢ to determine the tanges that ére used for 
later evaluations. This subroutine calculates th¢ gréat- 
Geecl= cange between tracks. HHe @seat—-carcle ranging 
Pemaed yields the disi a “ch the <¢arta. 


@ec2rPiration. Tn the air-to-air targeting environmen 
n 


Tangées aze shor*+ enoush so that the slant-range method will 
Vv 


Beov-ed]e much better information. Tne slanterangs, or the 
fewer Go: Sight tarnge, methcd shceuld be used during this phase 
n 


beawaie srs and targqees 
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« SNe ee 
Fe SP 4s 4 See —_> an aoa = 


The Targeting Phase uses mission weighting factczs 
+ 


meme a> get propcrticn ratios to determine the Zine) lo/ ae mslaal(o 
mee.) |" ma xy, iocm~emac’ Veilus controls the prumber of 
me@eede>S assigned to a particular track of targets. The 
Meetetang limits “max", “won linit" ard "mt limit" all 
Meets an 3 t<wargsting optimization. (iew we eo fen SS 16% 
Weagnhtaing factors imcli¢cs launcher knowledge of each target 
fass cn. Sue i a See ouwerge: Miss en Mpoztance 2s 


Seeds. able approach when the air-to-air engagements reach 
Vv 


Meemevasual cetection or short range arena. In that envircn- 
eee are launcher can pick its target «hrough visual ‘iden- 
Memeeec~2Cn. However, in the classic long range scenario, it 
2s decubtful *ha~ such mission knowledge would be availabla 
mimemng texcet assignment. FO> €niS reason, *+he mission 
Memeo ing factors shculd only be used by the Targeting Fhase 
wnen the launcher-to-target rande is less than seme reason- 


able visual range, say ez:ght miles. Tf 


Memeo] CLSr~crmecd et long rarng=2, it she 
ab 


Mees ade> TEZUlNn Size Cr passive sensor HOSNaseons. . LAS USS 
Meee cat oSting jimits "wpn limit", “mt lims=" and "max" 
MeeeOut che mission weignting actor are very eEece ave 
Sumeroti= =C=> pet forming the optimized target allocation. 


ioe Tatacting Phase uses th altitude éiiferential 
Between iauncher and target tracks to evaluate the selected 
meemoen*Ss lock-up and look-down limitations. a a 
Seeeeen 1COk-up anc icck-down Limitations 0 
weapons ars sxpres 


s¢¢ 
Meen2ndsul way to def; 


ine these limits in terms cf altitude 
feces ential as this model dos. These angular limitations 
Memeenesrest here are given relative te the horizen. A 


86 





memes Calculation using the slant range and aiziztude 
om 


Seeniticl between laurcher and target can @ made <6 


Poem miue “he appropriate value. Figure 3.1 illustrates the 
Boot lemn. Pmemeiemangiile= £im2te~iOr Of interest were radar 
or weapon gimbal limitations, then calculations would have 


u 
memeval uae-¢ *he angle relative to the aircraft center line 


m@emernrOrmation required *o perform that calculation can nor 


TARGET 









SLANT RANGE (SLR) 
(NM) 


ALTITUDE 
DIFFERENCE 


(FT) 


paar eed 


| 

LAUNCHER ALT.DIFF. = LAUNCHER ALT. - TARGET ALT. | 

8 = ARCSIN ALT DIE ale NEGATIVE —» LOOK-UP 

b072 SLR POSITIVE —» LOOK-DOWN : 

| 

pe ee a ee | 
Figure 3.1 Weapon Look-Up/Look-Down Determination. 


pé ocroviaded by NWGS. fim e= net Hod is used, <czhe appzo- 
Peevete Chenges must aiso be rade to the data dbase weapon 
Ieee rty i2mnits for lock-up and look-down. 

n 


9 
Tlewe¥aren= Targeting Phase method for ese 
meemewcepes*S Jock-uc and lock-down limits 
es 


Tae SOuras 2 Logical error in the eL/T 
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Geaing. iene rsOL €Xas tS 2 


target procedures eandisr 


Bemper:-ormed. The a 2re al will always bea 
Begeecev> Value when the target is higher than the Launcher. 
Mmmmmpiege data base iicck-up limit value is pesitivs, =e 
Jcok-up limit will always b2 satisfied. ifn one dete bass 
value is negative, eactmene mrOoKkK=u5 limis will only be 


C 
when there is actually an excessive look-up. 
cs S 


d 
Tnere is alsc some question as to the 


Bm@ememeVaiye +i0n considering the level of detail provided hy 
tnis ocdel. Piemew@ecke 25 Ceztainly acbovropriate for the 
HOmgex~ ~ange engagements. NeIEV2E; pao) oy eas los range 


e els: 

engagements where the dynamic launcher positioning is not 

ectueily nodelad, the Targeting Phase should a 

Seese timications are CeCUNe ot Tore enh sOugirene Launcher 

Peemricning. Mie eere Che, the approOpzia ze mcodel shcule use 

Memeeeee Cf li2uncher ilcok-uo or lock-dewn fer long rangs 
Romeo esecD USing tae Limica=zons wher the rang: 


a 
hess ectan 8fave miles. 


Several factcrs have been Meccionred which ars 
puemeemponents cf the Letection component cf the generalized 
FE Ss 


@@e=-tc-air engagement. Phe Teese “signi: ican 
S 


Cc 
Meee Pe SO EW Cursently perfierms an evaluation cf wearon 
v Se 


p 


u 

Seewettcs ri laty tO ECM during the Engagenenz Result 
Wemeadn ¢Valuaticn shculd b¢ pertormed durin 

a 


Cc g 

mee in tetms Of the fire control radar susceptibility. 

C we wcuSes pol Dim * evaluacion is com ‘2 A 
: 


lewing Simple method could be used to #2 
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Meme GaLrsCuS tO the mocel. A target supported by jenning 
Meee 2tS own track could be treat 


U6 CUS ch Sie a ene — ie agk— a, 
a 


memmges end 4¢ target supported py a jammer in another +rack 
Semea be treated as @ tarqet screened by 4 fa-O 22 janne=. 


Ao Ol ee Cees Could f= YQoed s 


a 
Memeo mpOrcant that the seffects on the specific radar 


detecticn range are represented and then thea subsequent 
Pemeect On weapon Launch range. This will insure that in the 
Pii@e-= tange case, Fo Mein LOti Deas Gerective as An 
the longer range engagenents. Pesuvond Met apo-opriars 
BeeeeerlOn range limits will reguire aciitional analysis, but 
Coast Baa? ct On alone could Sigus@sicantily ©“=2morove the 


S 
Targeting Phase realism. 


Meeacollity cf certain weapons very well. ise dire esS oS 

gees = 26 7desin wearon «ype t0 os sélected and alzrsacy 

asel Cite y ce be used. 
ie 


Meesteunchet's first weapcen. 

iimcom™m@acem@an adeaitricnel sactor MKwiich shculc bs 
Bemeadeted in Goes oNine kg V<ns SpolsCacaon, the UL a= 
Memes s ng capability. HOntmweday™s MNULtI-= Cascg=72ng weaconus, 


MmewcpSreting mode cr the weapon's fire 
ey Siqnirticant. Diem loueCae sO. Ssyseon Must ais. Ds 
meee cna tn a mulci-targeting node. SEYIUOCeNen tS, Such as 


targe+sd weap even whan the weapon «ype has @ muliti- 

Besoe-ing Capability. aio Te lust on ot “he janmang 

eValuaticn suggested above in subséction (5), it would be 

Meta ively <casy oO influence the execution of the muiti- 
q k 


SVS 


=p 2 a a ee ee 


Peemmios fesocor:ng Phese performs the idsalized 
tecoetina assignments un oa very effective end weil 
Sere tOlied manner. Weel Pees XCep.1 On OL the codirg sr =o 
fMemeeme aiticude differential check, the routins performs as 
expected However, aS suggested throughout the discussicns 
above, the NYGS approach to medeling the Targeting Phase is 
Meemeseagiistic in its sequencing nor is it likely to prcduce 
reasonable results for further evaluation. It appears that 
the model is designed so that the Shoot Phase evaluation 
femeeceectn= £Or all cf the various effects of rsalien. iE 

Seemisecthe.= Scme cr these 2zf£fects must be incorporated in the 
@Pazgeting Phase in order to creates some realisn. 
C. NWGS SHCOT PHASE EVALUATION 

Based on mie) Gene.aiized EOn © Seseauctucs @ie 
[eee -alt engagements, =he NWGS Shoct Phases should enccn- 
Mepemmmeeer c3s Cenversion and Sheot component evaluations. 
The nversicon com 3 he 


& De eOsn ele 
VmiGhe oO Stone tt = SROc=. COmpCcnSene 
Clee nememec ed 12urch posi= 

O 


Mer, cn d2=cision to execute tha weapon launch and the 
O 


subsequent launch success eS ceiduas. Hoeereanal Launch 
Meleesc2 Or EvVeluation is psrfotmed in terms of =he envelepe or 


thea selected weapon. 


W2aDC Uy Voese neq Ou 

Meem@any factors contributing to the Corversicr and Shoot 
Semopenen= GEVaitiacion may be generalized into @ few overall 
effectiveness factors. However, when the reguiced level of 
Meee! 25 such tnat indiviaua Memes CeDss end Soecizied 
Bomenchel>-tarzg2* a. are created, thew Cohen lOULa NG 
B2etcrs must be more ecisely ccnsidersd. 
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MtesG a2e Several important contributing factcrs her 
Meee nc]e tne Conversion to Firing Position comvcnent for 
individual engagenents. For long range engagements, 7h? 
Meee wn.¢g factors shculd be ccnsidsred. 

Mee=-ctO intercep= Gecemetry (dzfined by launcher and 

me get), 

Se Terget Speed and Altitude, 

SeelG@setcopt Contrci Radar Reliability, 

e Weather, 

* Vectcring Assistance, 

Seeaang2 for Conversion, 

e Selected Nsapon, 

Beeeeunecher Aircraft Parformance Capabiiities. 

Pemmeene Clcse rengs visual arene the Significent factors 
Meeeecnould be conside-2d are rtiduced =o: 

meas: Detection, 

e Weather, 

Mme temeve Launcher and Tasqet Manauverapilicy, 

e Launcaer Selected Weapor. 

Meme sncc. Compchen= eveluaczion should consider «ths 
Meee Es <neat contribute +5 zhe actual firing decision and 
Game SG accelidl executicn cf the launch itself. These 
meee Ors onciuie: 

Meer ng DOCTSine 

e Weapon Firing Farameter Requiréenents, 

See /ECCK, 

PmeaimcLe: Reliability. 

Miemonoec: Phas] crt the NWGS G@ir-co-alir engagement mredels 
fmeves> «Cc Fe =hea ecst Significent of the four engaqemsne 
Memeee sith T2sp2ct tc the =csaitem and believability of the 
everali engagement ficial) OUT p ue. The Sua bet.  moass 
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M@eeeesor iOr this phese must account for al 
@emeueeaput. nq factors invelved in 4ir-to-air engagemen= froa 
@eccereen enzough trigger squ 
SEOeCT©GQ]Sa) Wath she cable of idea 
ng Phase. Fo 
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Wea ba oie va, Hone ner Sie ktaeb2liiy ard the 
epeeeteeic 2 Uncle = 2itcrali= anc wean00n ccmbinstion. Iz also 
eeieoms ona: VRE NWGS mocel cesign Fer this phase may try to 
ae (mona to AIM tla “fargs=t aSteczion linite- 


Meese a™s- Of «ne c¢ccnve>rsion and the rang? avalsaeble to 
hecosgeens  CONnVErs2o7. Picmitbec. CL wa hese Chi Ssions 


Er 
Mee e2scusced later. 
h 





Supmea= geting Phase is creating launcher-targat cveir 


Mere O-G, Shoot Phase evaluations ara per 


d 
ah 
Geiveecaotiiey Siculd become the critical factors 
on evaluation. 
fo) 
~ 


DETOcce ee OTS Getermine “hse Firs) 
i 


Phases. peer Peeoeno Oh. Lone ard “refleszence “PCONV! “oF 

Poems Mcrte Carlo random draw is use2d for compariscn «+o 
Geeeermire -f the wearpen launch is actually performed. The 
Following Siliesesce Cys provide EStorled.) a2 scussSion ea 
Meets. c e-eaS cf interest involved in the Shoot Fhase 
modeling. These comments assume that tne Targsting Phéess 
moy2d:s scusse4 


BeemInGS aa za base prevides zh capability to main- 
@f baseline 'PCONV' values for each launchar 
D 


u 
Pelt BCs Wes DOr MCo melita = 20s HaACh 22 bie 
Gare S 


os 





Beeerve ~he ecfifects cf various target types on *+he eng2ge- 
Menez curtcome. Poiemoctiwerteulty arises when one ecttenpcts 
=o det¢ezmmine the rarresentative values for these datz base 
Pate]. 2rs. 

The baseline ‘PCONV"' parameter pS nee" clearing 
defined for the Data Ease Maneger. It is absolutely neces- 


a 1 
Sary that an adequate definition be used as the analytical 
hasis for this measure of efitectivensss. Otherwise 
is no hore of obtaining reasonable engagemen= outc 


Current data base values are ccmo 


oeglal 
i the spscified typs and maneuvers to a satisfactory 
Mepmen DeSition for the selected weapon. mae Expect s= 20 
GSssible Gadge sevasaetcicens for the 


Teadaz= system maximum range to the selected we 
eect vs renge. wet ese dee tae ators. “he ability zo 
See -omane reas CO nous 


meer arplicat: 

meetew 1] unddsubtsd1y be t~equired. If such an @naivsis were 
meeeime.L2Soec, che baseline "'SCONV' values shoulc accoun* for 
meen Cli CWirg factors: 


Meheune mal = Clartt PSrEorme nce, 
Soe fe-26¢ Weecen Launch Pcirt, 
Moe =Get SiZzo, Speed and Altitude (cruise nissile 


ge AvVGcrage rance for Conve=sicn, 
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Such baseline 'PCONV!' valués would appiy equally +c lonc end 
short range engagements. 


This discussion is aimed at providing means for 
m 


@eeweening ~eesonable results fro Rise keceanag airT=fo-airt 
engagement nodel. Ge-weWeeare ley Of: Using this  <ype of 
Seiweeea-e¢ fector mecdeling in c 


Oe ce. Olle Wl we. Vid ued 
Meeeteam Engagement mecsling is discussed later in the Shoot 


- 


Phase summary. 


SemeeCOCNV “Mod2ficetion Factors 


Meceme odo lcCGy Of Caiculating torial probabilities 
Memo ce Yong sequences of conditional probabilities is 2 
classical end COuumen LY 7 seeCe pase mod¢elirg cee n-aus. 
Assuming that the tkeselin>e 'PCONV' parameter values are 
reascnablie, iemecieplzecr. 10m Of “Sddizionel efrrecziveress 
BemeM@ess=S +O Caéicui Docc monoeaon Nec v= should also be 
Beascnable. imi Sees s cee keto “Keep in med that his 
meee’ eveluation is performed at the voroposed launch seint 
Meer, . 1 réeéclity, is arter the éeczual conversion would have 
fees place. The NWGS Shoot Phase evaluates the Fcllcwing 


Seeetncne= Weapon System Reliability, 
Peebetusene= Rail Relizanility, 
SeeveG-or ASSIStance Avealiabisity, 


r eS es =~ : om = : _ 4 
@ AGazher rfector for Conversicn. 


Memeeeroral faczOors that contributs to =he total ccrv2ersion 
u 


Meee es Obaoe ty che. Could also be aevaluated arte: 


Pe ietleereep: Geometry (Target aspec=), 





SeReietive Launcher-targst Aanouve canis ty of Sn oc > 
range engagemens). 
Meemeemmen, “NS NWGS Sncct Phase fEactors are accesssG@ as data 
bass parameter values. Thereltore, the fclliowing discussicns 
emis oO) the 2Vailability of ths required data. The appro- 
Beeerensss of specific factors and the model's approach «+o 
Tesizr evaluation aze also discussed where applicable. 


meee bility £ Gn ere cons 
Specific weap System in use. tees “Ceare, end Vetuises 
Mesctt= Shect Phase models both us¢ theses factors. ney 
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+he rreoarc weapon s 


Parameters are accessed fr the specific weapon systen 
Beooer=y teble. micmeteso  pmcne Vel wes “ere related to t1¢ 
aio G™ma cs <- Phis 

[eens chat tas Same weavon tvycos launched fron diiferent 
Mmemenser G@lirczalct types will have the sane reilrabiiirty 
vevues, Mie ceeivCie mn ins COG. sOl reliabiitzy would be 
eftzected by ehe la pe as 
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Pease pPatameter values. Thereltore, the £ 
meetisnwO> the availability u 
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Meee = Ccntrol balametesr represents the probability thax 
Melee cOasG Weapon system suppost requirements for the 


ected weapon will be 


al 
Hadach, given the weapon ae. Bo Co ee nese 
parameters are accessed from the svoecific weapon systen 
meomeTxy table. Ptenpcn@s=, 232 Valiss) are related to the 
meme aoOn ed not €C the laubcher aircratt. This 


mies. f£ alttcralstt typ will have che Sk EB Bjepiens 
values. Peiaaecter vo ne Gite COonenOl reliabilicy Would be 
Emre Cantiy ezrzected by the launcher aircraft type as 
geld. Meco csom obec nas Tauach eiocraf= related factor 


E 2, 
Gummmece ee ceccctur=eq f&c= later during tne Engagement result 


tO 
Or 





NoenMaygG 1S gaihed by having two separate reli- 
Soak ae 2 ds ta bess. 
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arameters except seme fiexibi 
ieee aebsa laity pat a 
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The vectcr assisten 
See curing the a 

Mameenes aiztcraf+ is designated as a defending aircrait or 
CAP. fer these launc Ss 2 O 

Meese .ce factors that may b= used to modif; 


if 
value. SectivanGOnusOl Intercept (GCI) assist 
A 


eewonc (85h) Bee iieee. Co 4 One monmemuwe: GCl Ssnheances tab 
mame’ ry 2 factor cf 1.2. Ob teeWe Sas) (these 2s. EC vVECZ>OF 
Meee -eance tactor aprlied. [Massever> the only Shoc:z Fhess 
Bemeeiecs=S 2Ot orovaidess by <zhe Gata base. Miecy Jen Se. 


| 
Pewee - he computer program coce. 
ic 


Wem oe SOCCINemecel On G2VSS NO JuStclficatlor 
feere. CSOViding the same vector assistanc2 evaluation for 
Mummmeet-eCking aircraft strike group. fees SC ee Me GY 
Meieeeol s thee in some scenarios, Gee eee OCOUD Eh OGn. aave 
vectcring assistance support. Thsrt¢ is 32120 no reéeson way 

* sé Elid: VSG7Oseay 
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mae NV' , The degree of enhancement is the question ani 
ogeem, a Gctailed analysis may provide nore repre: 
values. Meese as also a p 
Seeeiicemen 25 largely determined by the launcher aizcrafz 


meet] CwL radar control capability. 
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‘ome eather Factor 


Tkhe Shoct Phase w 

Memeeermiec fcr both aircraft and missile strike are 

Subrouzine WEATHER_FACTOR Svaluates th current gane weather 
- 


Mmemencis erd deterrines the factors thet n 
v 


é 
Ee @ subroutine returns an 
SmeeGte  VEress tractor for each. Lie subaseieans “WSs Of 
Mumemeeetcct CN and Cloud density is very erfectave end prop- 
Sma nalVZeS =he facters that have the qreatest effect on 
PPCONV' and weapon pertormance. THe wWearne® “etsects EGr 
meee’ exe related tc the specific weapon sys*en. ee 
Meeeeet System, iin this casé, Boece Cer ewom. tle laure 
pee a= moder 2h SeShSitivicy WSSU Crea clSes — wae 


Engagement OutccomS component Cie ed yEeEeMe Cepabo i sttes 
Dp 


@eeect Primarily the weapon performance. S2parate evalua- 
fue KGW rsa to Fully acccint for ECM an@ ECCM efiscts. 
Jamming PeesCts end Muipwvecss cons Secs =e 
MemeersO: CcOompchnent were discussed in the NWGS Targeting 
B@feec SVvVeluetion where it Icgically should be approached. 
feeevc™, asSuming tnet no chenges ara made to the Targeting 
Meeeeeemode!, ECM and ECCM effects can and must be acccuntead 
Mummers 5G tas Shoot Fhas® in order to realistically influ- 
Pmo@e the decisicn to shoot. mM the Targeting Phase, appli- 
a6. CN eem@mMaing e22eccs cculd simply ilimizc the weapon 
Sergeting range. in the Shoot Phase, for the londqer range 
Smeegem=ntS, ECM and SCCM effectiveness parameters may be 
Used tC cegrade the 'PCONV' parameter. ren chOrc- soo ngs 

Peogegeter— “PCONV' should be unaftected by jamming. 
The ECH ance sce" ElrSe 2 Ven=ss paransters 
Meee nclyY aveilable in the NWGS data base apply +9 specific 
weapcn pericrmancs. Therexcors, a iirrerent parameter must 
Mummeeee@v.ced <C recrassnt the effectiveness of specific 
Beeee/oi te con zr>ol systens Stet cs Decor cOm -CONY' Sunges 
imeong CcCnditions. Reas oe JOT BOY 

a 


ee. Intercept and Engagement Geometry 


The g¢ecomnetcr Of &N a@izr=toe-aiz> engagement comes 
Beem clay die ag. two CONMPORSI eS “oF the generalized 
mem =2C-al> engagement. The Conversion component end the 
eigdagement Cutcome ccmpcnent ara doth affected in dittierent 
eeeeiy 7h] Sizruertion gecmetry and both should bs accountst 
Meme st this NWGS ievel of detail. Di ween Cen v srs 2cn 


ae 





meen and relativ speed ee Sami Caney a ecu b= 
Meerehe="S ability <*c successfully complete the conversicr. 
Mupercmengagemsn<c Outcome component, the target aspect at 
Peewee NCS C2 pt time effscts the weapon perfctmance. These 


EWO areas Ssnould be accounted fcr saparatel 
+ 


Pacgeting Fhase nor the Shoot Phase avalua 


cep = gecmextry. Mimee oO Perent 2SSUNDt2 On Smads iS <tha=z ths 
Meee ' CONV" values, which account for tha launcher type 
and the target descriptive parameters, will adeéquetely 
Meeecsent ail possitle cases cf initial geonetry. Acain, 
tne KNWGS model @azte using <Echnigques typica Gee 


iS ii 
=& macto level models, yet attempting 


Seejieceene “rirst NWGS target eveluetions-  eccust 
Meee wWeetoOn launch range, Sry icp iwGe=sOn Gf Tritial 
Meer cep. geometry weculd require Penmendous mode! =sevs clon. 
Meee terme tives adproach is to perform a target aspect evaiu- 


a 
feemeedurang the Shoct Phase in ordér to influence < 
O sa 


Ee 
Maer evaluz*ticn are currently available in the data base 
nN Gg 


su 
meme -=>ack *ebles. Pee — LORGSm tango Gn egacemients, “as 
most cxsaltsti az 25 *© aaqust =the weaocn maxzinum 


Peewee s =~eci fic carameters to the data base. Tre dca ie = 
Meee Ve-°¢n ct *hese values would be fairly eccessable. 
Merve t agi etrative for this model, Hs tomuscé the itenge. 
Megiec2 = :fSc -1vVerees tector for the speciltic weapon as 4a 
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Mmeeedcati on factor for the 'PCONV', Such parameters are 
provideaq fcr in the data base unde Wea DON GUC ls sz. =s. 
HOWE Ver, Sieve icttiny | Cf Gata tG derive reasonabl= 
Meeeescen-acticn fer ~<these vaiues is uncertain. {pew Le.. So. 
alternative would also aggravate the already sericus arbi- 
meet y Parametsrizaticn problem. 


2 m 
C-~air comb2t. TOE "“hie recsion. ~hs PCONY 
d Minaticn for shert range engagements should be hased on 
MmeemreriSOn Of the relative launcher-targe« manesuverabili- 
ra 2 


Maeche =2mpact cf First Datection. 


The NWGS Shoct Phase determines the eats: diG.ec2eSyS 
~air missiles (AAM) ba ul 


s 
eo Slee SCCDaD Lacy. Os ile 
fe 


Mee * SKSS' val ussed in greater datail in the 
Engagement nesult Phase evaluation. 

Pee ace WC firing doctszines, shee t-look~shoct (1) 
eer Shost-<ck A Sa loOOk=siOG=GO0CCel Te 1s 


lees =har 


a é 
Wee ani there are at least EOUss 


Mesa =né launcher aircreft. This qdeeerms ta cion “2S very 
Bese i ont forward. fececGc ClsaCyY@ GSuem cise pr ineriay Ch eke 
Bees igjrs '>kKSS' values. Ee eel eine west Cha feewe lt very 


ON 





Meeeeey USS any fire doctrine cther than shoot-lcok-shoecc. 
Meeting doctt:ne determination is used only 4s 2 vcara- 
foe oc 6 mLhS actual 6WwSeecpon expenditure determinetion for 
AAM. 


G. 


bet 


Weaven Expenditure 


Wie monOO.e Phase uses the firing doctrine and the 
fee ' PCONV' value to determine the actual numbsr cf rcunds 
Beaed for AAMs. When atrial guns are used only the final 


Beeemy’ Value is considered in determining the number of 


eeumas fired. The evaiuation method mey be stochastic or 
Meeepmanastic for AAMs. Li ont meoOe ly On On. Or “the 
BeoOot Phase mice CLSeLs @ stochastic Gece rile cl Cis 


Ger rhiase 25 4 Getenministic process. 


n 
MEGyeOl "Sehe “Stochace2¢ ARAM evaluation 


Wo 


0 7 
Porm CciewOnua PC SOdCh eee Or Cach ToOund c= 
T d 


en 
So OSes nee Caer SANS Sincly 


Semeaertes ~he 'PCONV' to reference prcebabilicies and delstes 
SemmeTGacSNstnts witn final 'PBCONV' values less than 9.5. 
fees € VSLY impcrvtant consideration for the Data Bess 
Peege> wher dériving the numerous baseline 'PCONV' values 
eeemmod:tication factors. Assuming that the final *'PCONV' 
Me@inecas>e TEaSone bie representations of reality, «this final 
m@eO. r.ase decision shoulda ela reasonable results. ie 


meer a re cleéz- now, how d 


O 


mmmceome 25 On th= Sncct Phase evaluation of 'ECONV'. 


Mmem=ourds ) £2540 dstSsrmination ccf aerial guns is 
m 


Mes Ge ~e=N_nistic. The 'PCONV! valu2 is used as & multi- 
meesceative factor. [pone x nugeningoes Or roundS hat <the¢ 


Maemmche> can cirte during the engegement is no 
Seeqguiv' value. iene sien Seer hat =ne Launcher fire 
MeseCen-ace cr its bullez load. 
ememce ens =e appzoach <c the aerial gun evaluétionr 
Te 


eee Simclify this Seeonmmce she si0Gs Phase mnedsl and in 


'D 


OZ 





Meee Make the rounds fired determination for guns mors 


realistic. Mece oceetmgum systems fire a standerd nunbs 
Memeound=S for each trigger squeeze, resulting in 


tabl2 maximum number of gun firings. 


mmeeeunas fired is ccnsider 


2 Mm 
th 
|? 
ty 


the maximum number of gu aL 
numbe= Of weapons available, then the same firing 4 
7 


m 
Memeenm-naticn and weapon expenditure cro 


eet s cou ea 
Meee atc. al guns. bosciumes’ PCONV" and *exss' values fos 
@eme MUSt then fke based on a Single burst rather than a 


pemo.e ~Ccund. Again, reasonable results 4¢pend entirely on 


the *ECCNV‘ evaluaticn. 


meempon Sxpenditurs determination. However, Bip pay @ pay bay an & 
Prewers for the Engagemsnt Fesult Phase, The time delay 
Meee weapOkh impact must be determined. The Last portion of 
mm@emeoocO. Phes= modeling purperts to calculéats én apoeroxi- 
Meee me ct flight (TOF) for each weapon. Tie. aes uae 
a2mpacy time used to Schedule the Engegsment Result Phase for 
these encagements wiil be an averege cf several weapocn TOFS. 
ri O 


Mmiehistic + aise, Cec! 

[emat Were cvalueted during the Sheot Phés3. Ems seed, aac 

Megen Us=s e:ther a deterministic metned ora stcchastic 

Pemacd cc determine the iau Bote ew ens ol 
S 
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a 


merge. alpect to be used. TRenSe 25 no basis for wuss of the 
TT 


Beogemes cic approach. Meer wor’ y de=zac. from any rsealicn 
meche mcdel. 

Ejeet oe to am the Shoot Phase model, if & wearon 

ve D 


Meeoe] ~ergS= 2Spect. And since the TOF and the ultimate 


has been launched, eet Shculd kha 


(D 


er Jaunchsed with a 


si 
Maes =2me¢ cCalculaticn are approximations, it seems much 
as V 


he caelculetion. 


(v 
Q 
ct 
th 
‘@) 
tf 
ct 


jemeesecasOnable £0 always usé@ the most ef fecci 
D 


Mevore oe iV an Chanter Il indicates that thers ére 
Pemaedel S TOY calculat:icns. Phe cborenn ly weed 


eee the | a.f Terence between the Head=on and 


mw 


a 

OFS. The model's calculation of Forward-Qu 

Semeeereac—QOuerter TOF adds the ‘'délta’* factor t9 He 

BOF Pieasiy, "this is not appropriate. A reéeson 
mmerecG: the FOrward-Quarter and Rear-Qu i 

eeecCoiichat tatt Of the Ccursent! ! 


d 
meme ies2d-On TOF. Mec eon ail Valuse of 02.3 and 0.7 Tespsc-— 
2 : is 


Meeminicoms soot Phesce eppzoach to the evaluation of 
Meemwecnvers_0n and Sheet cecmponents cr tne generalized 4air- 
M@pebeem—c Gage me n= if extremely difrticult <o reLate to 
eel lty. Pvemetaes <cS2a5o), she adequacy of the mcdsits 
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Steet 2S also difficult to ev 


x fy 
te 
= 

> 6p 
cf 


ror Shoot Fhasée imprevements 
been discusssi. However, the primar 
suitability of this phase cf the NNG 
Meeene) the ability to provide reaso 
me numercus param 

Momcdtaeseoo <enlooughout the Shoot Phase aicec 
meemen-i1>e¢ ‘PCONV' ¢é W 
Besameces> definitions can create ee eee es 2 OD 

te 


valuation is an example of ho 
au 


based models. The tse 


D. NWGS ENGAGEMENT RESULT PHASZ EVALUATION 


The NWGS Engagement Resuit Chase correlates very well to 
“ia qeneralized air=to-air engagement component OE 
Ergagemnen= Ouzccme. Pass eGo PONE. = Gse 120 halve ue! 
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@sr-to-air engagement epresents the evaluéticn ci the 
eeteerac wWeapon*s perfcrmance from launch to target incer- 
cept and includes tarqet damage essessment. The weapon 
perscrmance evaluation is expressed in terms of weapen oreob- 
eee y <O kill. 


at 
ahighly aggregated macro level mod2i where the 
Sieours Cr interest are the number of survivors on each sids 
Me@eeowoeng «h> air battie, probabilities of kill are blended 
2rto relative sffectiveness values. This egllows the nodel 
Bempeecadtce expected value resuits. A moré detailed lavel cf 


Pemem which executes individual platform-to-pnlatform engegs- 


Mencts will evaluate the weapon probability of kill for 4ach 
WSaD meng +o decide th® engaegenen= result. 


al 
= - 55 ‘ . a aon pies e 
muemaGceuid | A€AL=-cO-2i5 ENGagemen=: alena, there 1s aise 


Menten cla! ©£9> damaced aircraft which may then be consid- 
Sememmeraercialiy out of action. Generally, only very d¢etaitied 

i: « a do = ad a a Ye om ~ = ~ ‘Ss —_ ~ +] ~~ = ~ ~ 
Memes Will attempt to modei this aspect oF battie caneage 
assessment. 

Mmeeewere Several impoOrtens comtslbuting ractors that 
Mm@emeuence 4 weaocn's probability of kill for an individua:z 
Peeegemer-. Trnese factors are; 


pmowie@e2neo System Reliaoliicry, 
meoisend/7 becoOnation reliability, 
ieee ea sel SUppes + Reliability, 


Mpeie pe acqac. ASpeci:/Tél-ast saneuver 


=~ 


Mme r these facecrSs will sutfictentiy distinguish <n¢ 
Seeecerence Fetween aircraft and cruise missil2? target types. 
MMS enc rs cenge visuel arenas, a4rge= alzrcratt maneuver- 
Meme er eccones a Very significant contributor to «he final 
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Peomeeotlity of kill when the *arget knows 


Hee Enmcegement snesult Phase of the NWGS eéeizr-te-aiz 
Meeergemere LCdeils ccrsiders almost all of the ebove factcrs 
in its weapen perfeorman evaluation. The mnoecdal's evalua- 
Zeon as based on the launch¢r-weapon baseline singles zhot 
Meeebetaty O= kili ("PKSS") against a4 specified targar 
type. iie=] Dascline *PXSS" value is modified by efftective- 
ness values representin Sele fone ts. saceO=s Sit cted above. 
All factors except the weapon *ardqet aspect/rarget maneuver- 


Semeecy factor are used in a reasornabla tanner. eae 
Meeeomeewecther the fire control suppor: reliability is 
Sncluded in tne evaluation. 
R a repeatedly activated for 

me during the subject 

Sees wOUNeCy=e=> ehcCagensnts 
dege wer erags Spec runs. (No 
en See eo emocel =C. acccun= for 


G 
Memeaeige ait battle evalucetions where the contrib- 


[memiwGs =2Agagemerc Resul¢ Phase uses the classic cond:i- 
Meme eLODebilicy rvreduct sequence approach tc determine 
Memewetastc! 'PKSS' for sach 2ngagement in progr2ss. This 
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coix « 
qQ cao_list, 
cep_ltem_{x 
(cap_list_fx) 


t_trks = 
a. strike entity. 
MO_SUDlLESKS 
(strike_{x) 
















tot_str = 
_strine_entity. 
tctal_oletfores 
(strime_'x) 










t_fwie 
_strikelentity. 
sudtask {x 
(strinxe_ tx) 






I 
tot _cap>=3 
ANO 
tot_str>=3 






STRIKE GROUP AIRCRAFT DEFENDING AIRCRAFT 


ARE LAUNCHERS ARE LAUNCRERS 


M19_AC_AC_TGTING (a) Parameter Inftftalization 


ee is. 









mt_lfimit 
won _timtt « } 
ftem_{x ~- t_{x 







OO wHILE 
ftem_{x 


NOT = 0 







trix w 
Q_ sudtlask, 
track _ {x 
(ftem_!x) 


weapoms_free_ 
check 





TES 





prox=tol. tek (1) 
>» trix 


tsk _ Ist(t) - 


ftem_!x = 
Q_suDtask 
tx 






Next _ {ten 
(ftem_tx« 





Oroxe cpl. 
No_oo{ = { 









ftem_'x =< c_tx 
tot_Inch = 0 








DO WHILE 
{tem_{x 
NOT = 0 












trfxw =z 
q.csp_ftem. 
cap_trm_Itx 
(fttem_{x) 






weapons_free_ 
check 










lprox_tb).tre(!) | 


e te{x 






ftem_ix = 
q cap ftem, 
mext ftem_{x 
('tem_{x) 







MIMAC AC TGTING (BD) Infitial!zation and Checks 








tot_igts = 
tot cap 


{ 






nua_licks = 





DC FOR 


w* 1 to a 


tevin = 
Qeggracste. 

Yauncn_!x 
(q_cao_{ftem. 
sot (sx 1x )} 






V6otztrn ix @ 

qa_cap_{ten, 

Esoetrk. tx 
(ts« tx) 


Ceon tot, 
teeck_O_ [x « 
tqt_tru fx 


prow _oitr = 
accr (prox_tp?) 


30_oroxinity 
Coron ptr) 





M19_AC_AC_TGTING 


o~ 






tot_tgts « 
tot_sir 













tevix = 
Q. suctasx, 
vert {x(tsx_{e} 











Lotetgkoix = 
Q_ SUD SSK, 
track tx(tse tw )| 








prox_tol, 
trece_O_ {mw « 
5 ees & lee 


Prox _otr = 
acor (orox td}} 


m30_Droximity 
(prox_ptr) 





Preparatfon for Proxim{fty Checks 


boyy 





lo 


re tgt_irKe_ tx 


’ J. tgtitrkllx, 
_*gt. piletootr) etGt. Blatoptc) 









miss!on e 
Q_subiesx, 
misstfon tyne 
(tsk_ Tx} 





a YES 








roe 3.2 NO If mission 


« strike 







limft » 
t 3 iF missfon 






NO 
z escort 











| Beem tOt_inch * (mitgt / tot_tgts) + 0.5 | eee = #etovmlmenot Gmoigt / totztcts) + 0.5 


mt lim{ft - 
won_jimi¢ « 1 








Pe EG = Vimit 


Mi9 AC AG TGTING (a) Missfon Welantina and Tarcet{ina i imits 
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targeting 







—|. | 
FF 


tsk fx = 





tse 'x « 
qeess. tx. G_ $u0task. 

next_Item_ fx next. 1ten 1x 
(1$x_!x) (tsn_ $a) | 












Is tmere 
another s to 
process? 












if Mer lspte 


NOT® Null 








| aap_nor, num « 
mum pairs 










END 
ATRQCRAFT 
JARGE TING 
PHASE 








M19_AC_AC_TGTING (e) 
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START 
wk APONS 
FREE CHECK 






lf 






mS 





tcfre = 9 


agg’x = 9 
















pif =» 
Q_agcreqate. 
first _mem_'x | 

CURA 


if Dite -\ 


NCT= 0 





NO 






J applettorn, \ NO 
weapons, free_ 
f (pitx) 
ey, 


TES 







retainer 

UOce hen * 
oO _agcregate. 

No_mems (aggt«) 





we APONS 
FREE CHECK 
RE TURN 






Subroutine WEAPON_FREE_CHKECK 
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START 
TARGETING 









Ssave_won = 0 


igt_plat_tx « 0 


tgueptr = 
brat oir 












DO FOR $= 1 to 
rem_trns WHILE 
over _ct < nm_tct 
ANO I_ct < wax 








trK_ {x «© 
Oecx tol.irx( 4) 


levix = 
qQ.sgg eqate. 
Jeuncn fw 
(qa track .entity_ 
x rk ¢«)}) 
















(oO, trk_ (x, 
meme, plat ptr) 








ac_pir e« 
oO WT Gaon dg 










OO FCR x = 1 to 
n_inen WHILE 
ever.€t <n. gt 
ANDO J_ct < max 









ye 


ac_{t{x = ac ptr 
@ plat_tist, 
plat_fx (wk) 






















TF NOT 
Q_Dletform, 
Gestroyed_f 
(ac_!x) 







IF NOT 
qQ_olatform, 
ass!qned_f 
(ac_!x) 










won_ ft = 
G pratt{orn: 
jweanons_sulte_{x 
vac_‘x) 






CO wHILe 
won It 






L__( wpn A) 


IF orof_ta 
NOT= Q 






Suemoutine IARGE | [NGm@a) 
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IF 
Q ore{_stenm, 
level 


SCpGO1 10) > 07 


| ves 


NO 
















won {da = 
q.oros_ftem. 

weapon tx 
(pee teyd) 
| 


weedon_typbe = 
Q weanon.type 
(wor {d) 


| won_ptr = 

accr (q_ weapon, 
suotype_! 

(wpr_!a)) 








Te 


NO 
won_styor (2) \.= 


me | 












IF 
weapon_tyope 
fe 3 ¢ 


OR 
weapon, type / 
ie oe 


YES 





cel_alt = 
Q track alt 
(tre _tw) - 
q.irack alt 
Bigtourk tx) 












CO FOR ! 
-leel? oy 2 16 


in io nae eae sucr 
weapon _ tyne NO NS ve min ae | atest nee t WO 1 
= 3 OR NOT (wor fd) AND : 





as) <w Max 7h 
(worn ne 
YES | YES nN_orocessea_tgt 





NO IF del_alt n_processed_tgt 
»290 AND <= ! 



















Trax ld OR | 
del_alt <=0 
a co max |} {ot pleat. x = 
ERROR | YES Benet 
f 353 plat fx {f) 
IF Cel _ alt | Po 
>20 AND <e NO ze ce 
max 10 OR 4 
Cel alt < ee 
MN) <= ey | NO / q_platforn. 
eee destroyed ¢ 
Gtgt plant 





OAB_pa irs 


QQ olatform, 
tgted_atr 
we VB. ie) 
{ 
















e(Ketoind 
oe 





ae 


te 


Subroutine TARGETING (b) 
One-to-One Targeting 





NO 








00 FOR ! «= 
({x-]l) to 
n_tots WHILE 
ee > a 










n_processed_tgt 


nprocessed_tgt 
* \) 


over_ct = 
over_ct + } 


tgt_plat_!x = 







Siat._i%st. 
plat_tx (1) 





IF NOT 
SC aaier 
estroyec_f 
(tgt_plat_fx) 


YES 


OAB_pairs 


72! = jo 









00 FoR 1f «3 
to nitgt WHILE 
hole 77! 





n_processed_tgt 


n_proecessed_tgt 
a 





over _¢t « 
aver ct ¢ ] 


“e* Gir @ 
Diat 1st. 
otat_tx (19) 









TF NOT 
Geos of orm: 





, 
| 
tot _nlat_{ix = 





over_ct = ff 


Sweroutime TARGETING (ce) 
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won_ft = 
Q_weapon_!ftem, 
next _!tenm_!x 
(won_tt) 











Are there 
more weabdon 
ftems? 






Are there 
more 
launcners {Nn 
tnf{s track? 







free_space 


Are there 
5 YES wore 
launcner 
~ traces to de 
rocessed? 





— eee eee eee eee eee eee 


NO / si 
hor_ptr «© Null 


— se ewe eee ee ee 
7 














ecO_ptr = sw_potr 





free_space 





| 








RETURN END 
OF 


SUBROUTINE 
TARGETING 





Subroutine TARGETING (d) Multi-Targeting 
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00 FCR po & } 
Lo ND WHILE NOT 
rey) 


Pernt ot/2 < 
(n_processed_ 
tgt - 
over_ct) 
















Te 
afr_air_pair, 
tgt_td NOs 
tgt_plat tx 


{over_ct+!1) to 
m_tgt WHILE NOT 
747 63 | 









tt _plat_ix =» 
tgt_ptr e@ 
Olat_i{fist. 
Diat_!x (p) 















IF NOT 
Qplatform, 
Oestroyed_f 
Bite plate) 





Next _pr_{d) 





P 6CD_9trT = 
NU) ] 









no = nma_paeirs 


Surmoutime [TARGETING (e) 


145 









acD_ditr «= 
flest pte 












free_space 









RETURN ENO 
Or 


SUBROUT INE 
TARGETING 


— 


~ 


Muitf-Targeting 





START 
SUBROUTINE 
OAB_PATIRS 





NO TES 
rmus_pairs « 0 
save_!d = Alt ge ; 
eap_hor, 
iaatior_io (stze_aap.nor, 


td, hor _ptr) 





eyes Geren 
nar _mask «© OD 











(s!ze_aap, 
fd, acp_ptr) 


8ap_f"ask = 00 


atr_air_paitr, 
| $pace_lo » {ad 









aap_hcr, 
space_fs » fa j 





(sfze_sap, 
lay scp_ote) 





@ap_space_!d » 
fg 


first _seair « 
aco_pte 


THIS SECTION 
DELETED FROM 











alr_afr_pafr, 
sudtask «= tox 





— eee em me eee ee 


—_— ee eee eee eee 





Bist Din TARGET 
OAB_PAJRS 


coe 


—~— «ee ewe owe oe eee eee 


num_ pairs «= 
nun pairs «+ 















who shoots = §$ 





BUG Ke chee 
{tek lx 









launcner_fo «= 










| }auncrer_trk_ ta 
= {rx ix 











j Incnr _tgt ranse 






| wpM_type » 
weapon_tyoe 


weapon_ftem e 
won_ Tt 

















| {dcatue = 
Gq track, 
usage countitgt) 


inches _tuc = 
Q_track .usage_ 
count Cinenr ) 


















| syt_pte » addr 

(Q_weapon_system 
-suotyoe_ 1] 

(q_weapon_{tem, 

eapon_system_{x 
lwon 









~— — =e eee we eee eee 


MISSILE TARGET 
OAB_PAIRS 
OIFFERENCES 


oaftted 

tgt-id = 
tcl the id = 
es) _tre_ Ix 







OTHERWISE 


SAME 


| omitted | 
tuceaq_ track. 


‘Glax 

usage_ court 
(7s! trke {x} 
ee Be 


Incense. tuc * | 











Q_track usage. 
count (trk_ tn) 





~~ awe we ee ee = 


Subroutine OAB_PAIRS (a) Aircraft and Missile Targets 
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IF 
sys_type(9) 
ANO 






won_stype(9) 


alr_olr_petr, 
muitl « j 











TF ac_tx 
NOT< save_ 
Incmr OR 
won fd NOT= 
Save 







tgted_sir(tgt) 
= Qolatformn, 


‘a G_olatfora, 
edalir(tgt) 






Q platform, 
status. 
ass!qned_f 
(sc_ix) » Ib 






ao 


A 
nistory 


recor der 


_—_—_ =e ws oe 


leet = 


—_—_ eee ae oe —_— eae ee 


Subrout{me OAR PAIRS (b) Aircraft and Missfle 










eee ea ia 


1 MISSILE TARGET 
j CAS _ PAIRS 
» OIFFERENCES  ! 


NO 


order_pairs 







eCp_ ptr 2 
atr_asir_oatr. 













ams)_ftem_, 
tgted_atr 
(msl_ftem_fx) = 


4 tr 


Q. nei _ftem, 
weie Nt 


| CALI 
bee ae 
save_!c, 





save _ pir @ 


Bir alm pale 
next_pe_Ta £ ly 






save_Inchr = 
ac_ {x 












@ap_hor., 
last_or_ta « td save _won «= 
See ae 








count = count < 
} 1- NOT ms] 

ANO 
pe cpou, ty US 





NO 





— ea — eee ee = — —_—_ wee = 





aoe ee - 
’ 


ms]_list(count) 
* ms!) !tem_fx 








ptr_lfst(count) 
* ACD_DIr 





RETURN END 
OF 


SUBROUTINE 
OAS_PAIRS 





Targets 













START 
SUBROUTINE 
ASSTGH_MULT] 






MISSILE TARGET 
assign_multf 
Fut DIFFERENCES 


air _alfr_pefr., 
onftted 
tgt_!o « 
ms) _ftem {x 
glo) es ae Penal 
ms) _ trk_ tx 


seve_ptr » 
ecp_ptr 









wNo_SsNoots = § 





tot id = 
tat_plat_!{x 


tgt_trk_io = 
Ot trek. 1x 


launcner_td «= 
save_ptr @ 









(sfze_aap, 
fo, eco_ptr) 





launcner _trx_tad 
» SAVE _Htr @ 


Inenr _t¢t_cange 
* save ptr # OTHERWISE 


num_avafl = | 





atr_afr_patr, 
space_'de- fa 


SAME 


Woml type <5 


mult! = j} 


save_ptr @ 


weapon_fd = 
save_ptr @ 


SUNT ES © 
save ptr @ 


num_pairs « 
rum_pairs «+ ]} 


untgt = 1d 





tave ptr @ om{tted 
atr_afr_pair. 


Mve B8va!) = 


ox = OD 















sove_otr @ tg tuc. * [tst_tucca. track. 
afr_air_paetr. Q_track, usece_count 
ior ayall - sage_count(tgt) UMS iis ne kD 
THEN S tac = 
sAve_pDir ®@ nt story 









tgt_ev_fr = recorder 
Levis 


: 


Incnr_ev_{x = 
save _ ptr @ 








Q.msi_!tem, oraer_pafr 


tgteo_air 
(msl_ftem_fu) © 
Q.msl_f{tem, 
tgted_afr 
(msl _ ftem_ta) 





q_platform, 

l tgted.afr(tgt) 

© g.platform, 

tgotec_aliritgt) 
4 

















! 
\ 
| 
| 
| 
{ 
| 
I 
i 
I 
t 
I 
I 
I 
| 
| 
j 
| 
| 
I 
I 
I 
I 
i 
f 
| 
j 
I wescon_ftem « 
i 
I 
I 
I 
' 
| 
| 
f 
| 
I 
| 
} 
| 
| 
I 
| 
I 
{ 
| 
| 
| 
{ 
I 
{ 
| 
] 
| 
| 
| 
| 





RETURN ENO 
oF 


SUBROUT TNE 
ASSIGN_MULT I 






\ 
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START 
SUBROUT INE 
OROER_PAIR 





DC FOR c1 = {dx 
to count WHILE 
NOT sw 


Sou « ¢ 


omitted 


IF 
tgt_plat_!« 
- tore et 

Ct) 


& 


nO 


ves 


NO 


‘Wem oe = 
oir_li¥st (ct) 





eco pir, @ 


alr_alr_pair, 
mext_or_!{g « 
1g@t_pir ¢ 

Ate 6 > Calc. 
eee cod 


CO 8 a ee oe ee a ee i a ee —_ -— = ee oe =e 










tgt_otr @ 
a'r etc palr. 
next_pr_Idg = {a 
















1 piss! te | 

ar get i 
Orcer_pair | If oe ee 
' Offferences , sir_afr_pafr. 





sosce_{o «= 
aao_hor., 
Ips. ope to 










gap hor, 
last_pr_la = !{d 











Subroutine ORDER_PAIR 


— —_——_——_— eee 
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DO FOR ct # } 
to count WHILE 


1 sw 








— oe eee ee 


msl_lfst 
(count) 


__mstittem tx 





acount et 
atr_air_cefr. 
mext_pr_'o = 0 


) 






lF 


NO 
Cente >} 






t ae ‘AT 
te (aaa hor, 


cre ale Lies 
last_ptr ) 







— eo se ee 






Tot_iftst 
(count) = 
tot Olst_tx 






otr_lfst 
(count) = 
aco ptr 


RETURN ENO 


OF 
SUBROUTINE 
. OROER_PAIR 







Afrcraft and Mfissfle Targets 


—-~—_ eas ee ee 












START 
AIRCRAFT 
TARGET 
SHOOT PHASE 


strike_ x « 
pstrike_ fx 
hor_ptr « 
phor ptr 
acp_patr ¢ nul) 
tot_tof = 90 


tot_Inched = 0 










calling. 
mrnuciire 2. 
Incnr_VMst(#) « 
0 







sf{ze_hor = s{ze 
(aap_hor } 


sfze_aap = sfze 

(afr_atr_pair) 

ptr_lfst({e) e 
mu) 












[Get pir « 
aco ptr 






this_weapon = 
afr_air_peir, 
weaoon_{d 





M20 he AC 26a) 





— 


NO 


prev_otr « 
oe olen ts 


aco_ptr « 
M30_cet_ptr 


{afr_at-_patr, 


next pr 


Vom 


AIRCRAFT 


ce) 





TARGET SHOQO? 
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@w_cNn« = 0D 







DO wHILE 
acp_ptr NOTe 
null 







weADON 2 | 
ate siropatr. 


weanon_{d 


/ IF 
infis weapon 
2 weybon 





BS VES 








featgt irk tx = 
[eave ss iGops lS. 
mos 









SUG. to. = 
Nia 
Tete trek. ir) 







Ince «# 
ei geet. Legere (oF aiae 
___launener td 









Ine train = 
air afr _lpatr, 
lguncrer_trk_td 







tevix « 
afr _atr_palr, 
tct_ev_!in 













levi = 
|} afr_atr_pair., 
Inenr_ev_ty 






(8 @) 


PHASE 








ait_inene = 
track, 
alt_ceotn 

Cinenr_trk Iu) 
















prop_!{od = 
qQ platforn, 
pron_{x( Incne ) 
















won_!t « 
afr_air_patr, 
weapon ften 





NO weapon matc 







f OUNG 








won_sys_!x «# 
Q_weapon_!tem, 

PaDON_system_!x 
(won_ft) 







spda_tigt < 6090 






pk _fy « 
Q_platform_prop. 
pxss_vs_alr_{x 
(orop_!d) 











$7 = 

me olatforcm_proo. 

s!{ze_alt type 
(prop_Ta) 













]1* weapon » 
QD SS_64w, 


won_!x 
(Dk ix, Jlfx) 





M20_AC_AC_2 (5) AIRCRAFT TARGET SHOOT PHASE 


llesy | 











iF 
afr_afr_patr., 
wno_snoots «* 
} 






NO AE TES 
NOT 2 / 
IF pkSs = 
NO /atr_atr_patr, \ YES Q_pxssS_8aw, 
won_type = 3 pkf!li_ac IF NOT 
(gun) (Dk_ fu, J kk ,S2) 





vetriocnn 






rs af n } i 
_Of fault ox _Cefault_p aeons 


Q_DKSS_ 84w, 
D_Conversfon_ac 
fpCpel tx. J.Kx, SZ) 








pconv = msi_ pconv = gun_ 
| Oefault_ocony oefault_pconv 


rel_fac_fc (wpn_sys_! * Q. wespon_ system, 


| 
pconv = pconv « oeegegmasy tes. 
x 
rel_fac launcher (wpn_sys_!«) 

{ 






weatner_tactor 
lpconv = pcony ¢ | 





pconv = oconv © env_fac_Ccyv 






|pcony = pconv 
eo  tac 





pconv > 1.0 









YES 


pconv = 1,0 





acme ACs 2 (Cc) AIRCRAFT TARGET SHOOT PHASE 


ie 2 














If 
afr_eatr_palr. 
won_type = 3 














No_rounds » 
afr_air_pafr, 
Ae aval) 






pS ees = 








NO YES 
Max _FOUNdS * 
_weapon_ systen. 
NO IF ffre_doctrine = rate_lof fire 
afr_afr_oafr, 1 (won _ sys 'x) ¢ 


strike entity. 


num_avali «< 4 
| strike_perfogd 


(strfike_[u) 


TES 


fire_doctrine = ee 
1 F Z 







IF NOT 
Q_model_ 
CONUEO], 
engagements_f 


NO TES 


No_roundas » 
max _ CF OUNDS 















n_iaunched = 
pconv * 


no _ fF OuURdS 














0O FOR op = 1 to 
f!re_cocirine 









r_Jauncned « 
f're_coctrine 








n_launcned = 
nm launcned + | 





M20_AC_AC_2 (d) AIRCRAFT TARGET SHOOT PHASE 


5 


a 





nN launcned 












tot_ inched = 


tot_inened + |! 









ptr_ list 
(tot_ inched) = 
ecb ptr 





° 


tot _tof « 
tot_tof + tof 









efr_alr_pa tr, 
no snots =» 
n_ launched 












afr_afr_patr, 
weabon_system - 
WO Sys_Ix 









e{fr_efr_patr. 
eny_fac « 
env fec_pk 


i 


Afr_afr_patr, 
O_kSs © DkSs 










gufdance_ptr = | 

addr (q_ weapon, 
gulf dence 
weapon 


F gufdanrce_ 
type ()) 







YES 


calling. 
structure 2, 
Inchr_}ist(k) =» 
acne 





az 
Sir ete care. 
who_snoots 
2 


YES 


~ 


F NO 
ew _ Cn 


eS 


| 


ew 


ew_chk «= 1D 


op_cm 


M20_AC_AC_2 (e) AIRC 


IF 
n_ launchers 
» 0 





afe_afr_pe fr. 
se 


(ateua le pe tr. 
mextopr_tada) 







G_platfora, 


ass!imed_f 
(Yreert = OD 








stor y_recor der 







ir_6@l-.pa'r. 
untgt ANd 


Q_platfcerm, 
PG LeOLa ir 
Nf tet) > 0 
| YES 
| q@iptattora, 
tgtec_sir(tgt) 


= Qg platform, 
tgted_alr(tgt) 


NO 














stor y_recoroer 













celete_pafr 





ARGET SHOOT PHASE 





m« NOT= 6 


YES 
time = 


Q_Game_state. 
game time «+ 35 






arg otc 
adcricalling_ 
structuce 2) 












Ga) ings 
Struc lurel7. 
noms 




















tot. Incned > 0 


coné_ptr = 
adcr (cand 
siructure 





VES 
cone_structure. 
LINK_PAIR rear 
Cone ec Lune 
‘an rt = 
aa (Sore a Tee 
{ 
LOOP_AGAIN 


cord_structure, 
ara} = time 


EVENT_RE QUEST 








NO [erniche DUS 






NOTe mull 


| W30_AAP_RECORD 






RETURN ENO 
AIRCRAFT 
TARGOT 
SHOCQT PHASE 








M20_AC_AC_2 (f) AIRCRAFT TARGET SHOOT OHASE 


a) 3) 








BEGIN 
AIRCRAFT 
TARGET 
ENGAGE MENT 

x7 PHA 










LOCKMANY 
(eng_lock) 






gtrike_!x «= 
parm structure, 
D_ strike fx 


str_cm = 
strike entity. 
status. 
Yobal cmostatus 
Cstrime Ix 
hor_ptr «© mul) 


acp_ptr = mul) 


@w_chk = 0D 


calling. 
structure_2, 
Incrr Tist(e)= 0 


GET_ SPACE 


acp_otr « 
M39 _Qet_ptr 

taao_nor. 
mest or td) 


first_ptr «= 
acp_ptr 


M20_AC_AC_2 (g) 


Pee ee 
Q olatform, 
ass! on a 
(air air calc, 
launcher_!g) = 


ISTORY RECORDER 


ELETE_PAIR 


DO WHILE 
aco_otr 


NOT* nut) 


tgt =» 
afr_atr_pair, 
tot td 





Tease pale. 
untgt AND 

G@_-oleattorn, 
i! 






Q_oltatform. 
{gted_a'r(tgt) 
* Q_nlatform, 
tgted_air (tgt) 












ISTORY_ RECORDER 







y 
f Q.dDlatform \ 
NO es NOT 


cestroyed 
\ AND tracx I 
tot) NOTs 












Je) 









Ia) fe) 









r_paifr., 


ae 
ttre 1d 





ie 
} t= 
. 






inGeaMe = 
afr_sir_nair, 
launcner _fad 











} 
| 
. 





Inenrc thk tx = 
2 BG Del rT: || 
launcner irk _fa 







weandon = 
air sic pair, 
weapon_fd 







wON_SyS_!x = 
) €iclatir_pair. 
weapon systen 








env_fac_pk « 
| afr_afr_palfr. 


{ env. factor 


AIRCRAFT TARGET ENGAGEMENT RESULT PHASE 












IF NOT 
Q.mogel_ct}, 
engagements_f 














PKSS = 

asp_tot = 0 asp_fac * afr str patr. 
max(Q weapon, in was 
asn_eff ~ 











(weapon, lj, 
(wesDen,2), 
(weapon,3), 







pksS © pkss ¢ 
Q_weecon. 
rel _fac_weapon 


(weapon) 





DO FOR 1 = 1 to 
4 






{ 


aso(!) « es SoS 
Q.weanon.asp_eff | | DkSS = Oxss *& | 
(weapon, !) G_ weapon, 
rel_fac_guidance| 


1 scapes ) | 










asp.tot = 
so_tot + aso(!) 





DkKSS © DKSS *# 
asp_fac 





RANOCM_UNTF ORM 


(rn) 


rn_fac =» rn ie 
asp _tot 





Cxss = pDkss * 
env _fac_ok 













tgt_cr = Ob | 








jis 
NO a'trcair paler. 
=, who Shoots = 


Ee 


> ar ea | [eaten ren] 
4 .Sk = ee *» str_cm 
| aflr_afr_pafr, 


SUDLBSY 
















Sum = sum ¢ 
aso(!) 






tgt_c™ = suostr 
(g_ subtask(tsr), 
| {natcators. 


| osd 1.3.48) 
NO nas 


| ves 










tst_cm = tgt.cm 
ch q pistform, 
ecm_status_f 


esp_fac - aspb(!) 
| (tot) 





M20_AC_AC_2 (hh) AIRCRAFT TARGET ENGAGEMEN? RESULT PHASE 


ayy 





M30 Ewltot_cm 
weapon gc eff 
eccm_etf 





DKSG = DKSS ¢ 
(}-(j-eccn_eff ) 
zecm_eff ) 





qQ_piatform. 
Gestroyed_f 
(Incr ) OR 





NO 










F Q_ weapon. 
NO type 
(weapon) = § 


Quicance_otr = 
accr(q. weapon, 
uloance 




















guidance_ptr = 
aco” (q_weaepon. 
gulaance 
(weapon) ) 





I 
gulcance_type 
(2) 


calling. 
structure 2, 
Inchr_list(k) = 
Tncnr 





alr_afr_oetr. 
D kSS = DkSS 







eaco_ptr = 
Mo eoe DUC 





Heomenc AC 2 (1) 


AIRCRAFT TARGET 













aap hor. 
Bie A vl 
F 2uO.e 






FREE _ SPACE 
aao_nor.spece_ia 




















eeo_lndr., 
strixe_td « 
Strike tx 









M25_B8DA_CONTROL 
(ndriptr) 















[Prt see lling. 
Istructure_2 for 
| entry point 

| three 





| UNL OC K MANY 


Kader (eng_lock)) 





RETURN END 
ATRCZAFT 
TAR SET 
ENGAGE MENT 
UL T PHA 






ENGAGEMENT RESULT 


Be 





/ BEGIN 
ATRCRAFT 
TARGET FREE 
LAUNCHERS 
PHAS 


















aecae | 
LOCKMANY 
BOCr (plat_ lock) 












k parm 
structure_2, 
D_Mum 






ac_lfst = parm_ 
structure. 2. 
p_inchr_ list 







O00 FOR ${ = } to 
x 









Saas 

assigned 

(ac_list(t)) «= 
05 










UNLOCK MANY 
Boor (plat_tock) 









RETURN END 
AIRCRAFT 
TARGET FREE 
LAUNCHERS 








M20_AC_AC_2 (Jj) AIRCRAFT TARGET FREE LAUNCHERS PHASE 


a 








BEGIN 
SUBROUTINE 
WEATHER 
FACTOR 






YES 


env_eres_{fo - 
OL. trac, 

environ_seres_!x 
t 


q.envifron_ares. 
Cloud_ptms 
env_ sree So 


clid_MAt «= 
Q_environ_ares. 

Cloud_Nts 
(env_ares {a) 










Cloud = 
Qenvfron_area,. 
Cloud_cens!{t: 
{envy _area_!0d 









precip = 
q.environ_ares, 
prec!ip_ocens!ty 
(env_ares fd) 


— 


fa 


mee soe NIGHT 
env_area_!ioa, 0. 
nite 


IF ntte AND 
precip < 2 










| totlun nt = cb 


fe sate 
<= cid_nt 







tg uF At © 15 


| tGt_ov_oim . 09 
| 










tgt_ov_btm = Jb 


env_facicyv <= 1 


env_faciok = 1 





Suprout{fme WEATHER_FACTOR (2a) 





4 


JIF elt_inchr 
NO feo cia nt OR 


tgt_un_nt 


) rES 


F Q weapon, 
NO tyoe YES 


(weapon) = 3 


AE | 
yg NO Sa Shon 
precip NOT= 0 


) \ 


F elt tnenr 
<e ¢l0_Dtim 
AND NOT 
tgt_ov_btm 











| YES 



























IF cloud > 
NO precip YES NO Rae one 
fY 
precip NOT» ¢ NO s- ciG.o1m 
COR tot_ov_Dtm 
| YES 
YES 









en. f8o_Cv L | 


weaDon_syster,. 
westme _fac 





IF cloud > 
precip 





weatner_!x = 
cloud 
I= precip 


NOT= 0 YES 


weather {x *« 
o, Sa 







{ 


weatne-_{x «= | weatner_{w « 
env_fac_lpk = precip | c loud 


Q_.weacon., 
| weatner_fac 
(weapon, 3 ° | 
| precip) | 


j enmv_fac cv = 
mM weanon_ syste, 


weatner_fac 
(won_sys_!x, 
weeatner {x 













{ @eMmv_fecicyv = 
Cwespon system. 
weatner fac 
(won_Ssys_!x, 

i weatner {x 





env fac pe « 

Q weepon. 
weatner _fac 
(weapon, 3 ¢ 
ce e 










RETURN END 
SUBROUTINE 
wOATHER 
* ACTOR 






SUippoutime WEAIHER FACTOR (5) 


Vey 





START 
SUBROUT INE 
VECTOR_ CHECK 


se.ptr = aoc 
(astrike_ entity 












fse_f{x 
q scaegate. 
Tauncn_!x 
(q_tracK. 
entity_{x 
nehor tre tx 



















| 








ints ix qif it. 
scned_event. 
scneo_!x 






ev_{x «= 
a_fif{gnt_ 
schecule, 
first_event_tx 
f tx) 










CO WHILE ev_!« 
NOT= 0 AND NOT 
aew 











ji pe Hen 2G Oe 
NO scned_event. 
misston_type 


(ev_{«) = 
ew AC 












Q. fit _sened. 
event, 


itrack txtev 1x) | 








IF aew_trk 
NOT= 0 










a Rn a Sl pt 
_ 







If 


| NO track_u_count 
(ev_!x)} « 


| \ usage_count 






\ (a@w try 










ev_tx = cifit. 


scned event. 
next_ftem_!x 
(ev_tx) 


PE TUNA END 
SUBROUTINE 
VECTOR, 
CHECK 








Subrout!me VECTOR _CHECK 


INGi2 





BEGIN 
SUBROUTINE 
Tere OF = 
FLIGHT 






iF asp_!x e 
2 AND vm > 
bec, * SpoltSt 









range = 
afr_afr_pafr, 
inenet range 














time = ranae/ 


time = range/ 
(vm - spultgt) 


(vm * spd_tgt) 


vm = Q_ weapon, 
speec_ave 
(weapon) 


easp(e*) » 
Q_ weapon 
(weapon). 

N 





DO FOR : <« 2 10 





If aso(!) > 
NO asp({!-}) 


time = time « 60 
YES 





IF + me > 
NO Q_ weapon. 
max run 
(wespoan) 






time » 
Q weapon. 


RETURN END 
SUBROUTINE 
TIME OF 





Subroutine TIME_OF 


Vie) 3 





BEGIN 
SUBROUTINE 
EW 





IF cs8o_trk 
NOT# 9 





cap_trk = 
to.ctge. | y 


fse_!x « 
Q.accregate. 
leuncn_{x 
(q_treck, 
entity {x 










fs_{x = 
a fit_scnred_even 
t. scned_{x 
(fse_tx) 









@ev_{x ® 
efi tent 
_scnedcute, 
first event tx 

1x 





DO WHILE ev_fx 
NO’= 9 


Bo4 1t. sched. 
event. NO 
efssion_type 
(ev_{x) = 
ect 8s 








em_freatcm) = 
Q_agcrecate. 
ecm_status_f 


cap_trk « aaq_{x) 





qa.flt_sched_ 
vent. 
race {xleyv_ fy 












ev_{x e 
q_ fit_scned_ 
event. 
next _{tem_{x 
py Tx) 






RETURN ENO 
maa tp 







Subroutine EW 


164 








BEGIN 
SUBROUTINE 
OP_CM 






tsk = 
eirlatr_ipafr. 
$suO0task 












Cone «= 
Q subtask(tsk), 
ceo_cm f 










RETURN END 
SUBROUT INE 
OP_CM 






Qa sudtask (tsk). 
cap_cm_f = jb 


YatO = qitrack 
Cimenr tFk_tx). 
Yat 








Yongod 
CIMCMG  trk. 1x), 
Tong 


= Q thacx 





NO 


Subrout{ne OP_CM 


LG 


DO FOR f © } to 
cA 


csp_trk = 
cm_trk({) 


Oat) sage ack 
(cap_tr«). lat 












OMG == Or eck 
(cap_trki.tong 








nee 
M30_GREAT_CIRCLE 





Mg 






range <= 350 






cap_cm = cad_cm 
OR cm _freq(f) 






Q_sudtasx(tsk), 
cm_status »” 
cap cm 






ISTORY_RECORDER 





RE TURN ENO 
SUBROUTINE 
CM 
















BEGIN 
SUBROUT INE 
LiNK_PAJR 


GET_SPACE 


s!ze_hor 


eap_hor, 
spsce_td = tg 





GET_SPACE 
s{z7e_eap 


aep_har. 
trst_or foe fo 


air_afr_peir = 
ptr_lt{st(1) 
@afr afr pair 


air_air_petr = 
soece fa = 'd 


alr_afr_pafr, 
mext_or_lda = 0 





save_pir « 
acod_ptr 





00 FOR f = 2 to 
tot_Incned 


GET_SPACE 





s!ze_aep 


save ptr @ 
afr_afr_palr, 
next_pr_{'g = fa 


afr_air_pair « 
Stree visti 1) 6 


efr_air_pair. 
space_fo = fd 


eir_eir_pair., 
next or_lda = 0 









save ptr = 
acp_ptr : 


i 










lest_or_ta « fd 





aao_nhdr.num »s 
tot_Incheod 





Q_game_state. 
gere_time + 
ev tof 







$a0_MCr. 
Impact _time « 
{mpact 





Subroutine LINK_PAIR 
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IF {!rmoact >» 
Gq sirike_ent! 










ty. 
Impact_time 
Rae ol 


strife _entity.| 
p tmoact time = | 
| (str{ixe Ix) « | 


impact 


r 


HISTORY_RECORDER: 


Eo leeat iting 

structure to 
scnedule 

EN 

or 





EVENT_RE QUEST 






RETURN ENO 
SUBROUTINE 
LINK_PATIR 










BEGIN 
SUBROUTINE 
LOORP_AGAIN 


acp_otr « 
M30 GET_PIR 

{(aap_hor. 
firs {d 





IF acplptr 
NOTe= mult 









NO 





NES 


OO WHILE 
acp_ptr NOT= 
nul) AND NOT 

cneck 





| 


OO wHILE 
eacp_pt7 NOTs 


nul} | 
revt_{d = | 
} alrlair_pafr. 

| mext ceric 


FREE SPAC 
AS GEA ir DAE. 
space_la 


















aco_ptr = neck «= 
Roi aaar 


(air_air_pair, 
mext m- tg) 









tn{s_weapon « 
air_afir_pair, 
weapon fd 












tofctof 2.2 SCO20 es 
M20 GT_PTR 
(next 1d) 













FREE _ SPACE 
pap_ner.space_{a 









ptr_list(e) «= 
nul} 








RE TUON END 
SUBROUTINE 
LGOP_AGAIN 







Subroutine LOCP_AGAIN 


ro.7 





Rc TURN END 
SUBROUTINE 
M30 _FW_EE 


_ BEGIN . 
7 , 
Wao fw re (targeticm, won_!x, wonlecm_fac, won_eccm_fac) 


IF @cm_jam 


OR ecm_cd TES 





tot_cr = 
ihaGe. cm NO 


weapon = won_!x 









ecm_eff «= 
Q. weapon 
(we2non). 
cm tector 











DmN_eccwm_fac = 0 
SCA CAD © 























Q weapon 
(weapon), 
IF ccm _cap_tnd 
YES 
weepon = QO 
IF suostr 
(cem_cean,.i.!) 
NO 
tgt_jen = 
sunsitr 


Cieioem. 6.10) 





eccm jam « 










ecm_ Jam ANDO 
tot_¢ed = sutstr suostr 
tot_cwm,16,3) (ccm cap,6,10) 








eccm_cd «= 

tgt_cd AND 
su0str 

Ex=CAD.25 4) 


c@w_susceot « 
Q_ weapon 













IF eccm_ fan 
OR eccm_¢cd 





eccm_eff «= 
Q_ weapon 
(weapon). 
ect fsctor 






wonm_ec™_fac « 
ecn eff 





ecm_cd = tot_cd 
ANDO suostr 
(cm_suscept,.2.3) 










won_eccm_fac bad 
eccn_aff 








RETURN END 
SUBROUTINE 
M30 EW_EE 







Subroutine M30_EW_EE 
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BEGIN 
SUBROUTINE 
M26_ACBDA_2 











no_snots 
NOT* Q AND 
piat_status. 
\ eces_tnd_f 

\ NOT = } 









eco ptr » 
MJO0_GET_PTR 


Gamegec_piat_ptr 
= acor (damagec_ - 
Diatforms Cus san 0 


me _pDlet = 9 


00 WHILE 
aco_ptr NOTe 
nt) 
:) prop_oes = 3.0 


aco 'd™= tgt.!td 







if 

Stroat fs OA lh. 

weadponr_system 
ane 




















ty 5s 
‘ afr_alr_patre, 
weanonr systen 


IF 

eirair_palire. 

weapon {tern 
> 0 






{v5 « 
Q_weapon_Sftem, 
weapon_systen_!x 


» x ! 
va san (weapon_{tem 





'w4 >» tgtltrk_td 


OO WHILE 
src_fa = tgt_fa 
{ 


sfa «= 
afr_atr_pafr, 
space_!o 


aptr = acp_ptr 


Next_pr_ptr = 
M30 GET_PTR 
(next or fa) 


Subroutfne M26_ACBDA_2 (a) Called By M25_BDA_CTL 


oe 





salvo = aa eae 


Q weepon_system, 
$8)lvo_ stze({x5) CCOMM_ERR 


NO YES. 








COMM _ERR 





prob _des = 

prod des »* 
(1-D_kss) ee 

(no_snots/s3lvo) 










cCumoam = 3 


agg.!x ° 
=a er I «It a 
entity tx {x4) 





JF 
next_or_DBtr 
= Mm) 









Incn_{y = 
Q aggregate. 
pe 


(sqq {x 







acpu_ptr = 
mext_or_ptr 


targ.id = 0 











6Ci2ix = 
qafit lsched 
event. first fit_ 
I az_tyoe_'*« 
Tacn fx 


IF probd_des 
NOT= } 





Subroutine M26_AC8DA_2 (5b) 


Bye 6, 











DO WHILE act_!{x 
OT= Q AND NOT 2 








{_{w = 
Q_flt_ac_type. 
Seana 
ac_tw (act fx) 


| 2z = 06 | 


DO WHILE f_ {x 
NOTs 0 ANDO NOT 
22 
























le 1x = 
Gof tac. 
ac_{x (1_!x) 


Yes 










T/{xs q flt_ac, 
mext_ac_ tu f_ tx) 





Jeter ore 


wt 
~~ 
Go 


act_!x = Zz 
Q_fit.ac_tycte. 


next ftem_!x 
facr tx) 








CALL COMM_ERR 


CALL PROG_F AULT 






Q platform, 
status. 
strime tx (x3) 
>» act_{x 








RETURN END 
SUBROUT INE 
M26_ACBDA_2 





Subrout!ne M26_AC8DA_2 (c) 


a 


ISTORY_ RECORDER 








| 


i3 
NO /a.rocet_ct. 
oa » 


RANDOM UNIFORM 


(RN) 


eroo_des » 
(1-prod_ces) * 
EC ie’ Wie Be or a 











TE vot 

















NO q.pliatform, 
mec es > status. 

1 AND cces_Ind_f 

(1x3) = Ib 







prob_des/rn 
> 


G_fltlac type. 
cno_ocestroyed 
{act_{x) = 
q_flt_sac_type. 
cno_destroyed 
Vy ry 















IF 
qQ_piatform_ 
status. 
coam_fna_f 

‘ty 






BOA_CHE CK 












YES 


Gat’ tate. tySe, 
cne_camaced 
(ect_{x) e 

QO. 1't_ 6c ..t ype. 


| cno_damaged 
laa ly a 














MOMPRE P 







Qa_piatform_ 
status. 
cdam_!na_f 
Clxa)} = CD 


sw = } 










=— > aie 





BOA_CHE CK 
















' 


(fextlae= \ Vee 
rt) and \ 






targ_Ide 
rex 1d) OR 
eis 


aerg_id = tgt 


( Ne) aco_ptr » null 


j 






TF mum plat 


NO ns 






REVIEW _BDA 










BCHEDUL E_iOGDAM 


RETURN END 
M26 ACQODA_2 





Subroutine M26_ACBDA_2 (d) 


lie 









BEGIN 
SUBROUTINE 
UPDATE 









\F 
Q piatform_ 
status. 
| eee f 















G@_fit_ac_type. 
cno_ocamaged 
(act_{x) » 

Qafit_ac_type. 

Ccno_camaged 

(act_!x) * ] 














Q platfora_ 


Dd = proo_ses/rn 


Q.platforna_ 
status 
cac_status(!«3) 
= qa pletform, 
status, 
cac_status 
(1x3) + cumcam 








IF 
Q_platfora_ 
status. 
cac_status 

(yay > 5 


NO 


FES 


msen dem = pd ¢ 
Q Diatfora, 
no_senser$(!x3) 
5 


* 


nmwep dan = pd #« 
Q_piatform, 
No. weapons 
(43) 6,5 





Subrout!{ne 





qQ piatform_ 
status. 
cdes_ing_f(!x3) 
= 1b 





O fit. 4c type. 
cno_Gamaged 
(acti) = 

q.fit_ac_tyce. 

cno_ceamaged 
fect _ tx) = |] 










IF 
qQplatform_ 
status. 
coaam_{na_f 
ft») 






qa. fit_ac_typbe. 
eno_camaged 
(act Tey = 

Go flt_sc_ tyne. 

cno_camaged 
F aaa x al 











Q_ platform 
coam_ f!nd_f 


(13) = Ob 








RETURN END 
SUBROUT IME 
UPDATE 






UPDATE (a) 





NO 


TF rwep_dam 
> QO AND 
Q_pistform, 
weapons _sulte 
1 { fh 


TES 


{x6 « 
Q platform, 
papons sulte_!x 
%9) 






OO WHILE x6 > 
Q ANO fw < 
mwep cam AND 
{wo < 
Q. nletform, 


IF 
Q_weapon_ftem 
. CCenagec_f 

({x6) © 0b 







ee 


Q_weapon_‘tem, 
coamaqed.f 
(lee ves 1b 





ISTORY_RECORECER 


1x6 = 
q_ weepon_{tem. 
next ftem_ {x 
(1x6) 


Subreout{ne UPDATE 








1F nsen_oasm 
> 0 AND NO 
qQ_piatform, 
sensor_sulte_ 


{x6 « 
qQ platform, 
sensor _sulte_{tx 





fs - 0 
{so 2 90 


| DO WHILE {x§ > 
0 AND [Is < 
nse n_dam AND 
sd < 
q_piatform. | 






sfs_ptr «= ador 
(q_sensor_ften. 
status( 1x6) 






{sda + 





ISTORY_RFCORDER 








{x6 » 
q_sensor_ftem, 
next _!tem_t-x 
x6) 








(Db) 





F {wo + {$< 
> 
no_sensors ¢ 
Beal bie 







YES 


Q_platform_ 
status. 
cces_ina_f 
CLERIC G Gye 












qg_fit_ac_type. 

cno_Cestroyed 
{act_{x) » 

Q_fit_ac_type. 





Qa platform, 
status. 
ecaam. ingot 





YES 


q_flt_ac_tyne,. 
cno_camaged 
(eet fx) os 

Qf ttlec type. 

cNno_camacec- | 


G2D)6C {orm 
status. 
coam_ind_f 
(1x3) = 05 


PETURN END 
SUBROUT INE 
UPDATE 





Subroutine UPDATE (c) 


es 





Sa ee eee 










BEGIN 
Mig. AC__MSL_ 
TGTING 


(striwe_tx) 
















tevix « 9 








nor _ptr=null 
s'ze_eep_nor=3!ze(aap_har ) 
Tze_sapesize(air_air_patr) 







ms)_trk_Ix = 
_subtask. track 
Ix(q_strike_entl 
y.suotasx_!x(st 
rixe f 





















prox_tb).typee4 


NO IF 
mol_trke tx 


neve C 


YES 


tevix » 
OC ack SEA Ityat 
x(msl_trk fx) 










Cap_list_ix » 
astrike entity, 
afr_battle_!x 
(strike x) 








a 
Drex_tol.track_9 
{x = msl _trk_tx 












Iten_tx » 
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